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PREFACE TO THE SECOND EDITION. 


During the successive reprints of the first edition of 
this work, piihlislied in 187 J, I was able to introduce 
several important corrections ; and now that more 
time has elapsed, I have endeavoured to profit by the 
fiery ordeal through which the book has passed, and 
have taken advantage of all the criticisms which seem 
to me sound. 1 arn also greatly indebted to a large 
number of correspondents for the communication of a 
surprising number of new facts and remarks. These 
have been so numerous, that 1 have been able to use 
only the more important ones ; and of these, as well as 
of the more important corrections, I will append a list. 
Some new illustrations have been introduced, and four 
of the old drawings have been replaced by better ones, 
done from life by Mr. T. W. Wood. I must especially 
call attention to some observations which I owe to the 
kindness of Prof. Huxley (given as asu]>plement at the 
end of Part L), on the nature of the difterences between 
the brains of man and the higher apes. 1 have been 
particularly glad to give these observations, because 
during the last few years sejeral memoirs on the 
subject hajre appear§d on the Continent, and their 
importance has been, in some cases, greatly ex- 
aggerated by popular writers. 
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I may take this opportunity of remarking that my 
critics frequently assume that I attribute all changes 
of corporeal structure and mental power exclusively to 
the natural selection of such variations as are often 
called spontaneous ; whereas, even in the first edition 
of the ‘Origin of Species/ I distinctly stated that 
great weight must be attributed to the inherited 
efifects of use and disuse, with respect both to the 
body and mind. I also attributed some amount of 
modification to the direct and prolonged action of 
changed conditions of life. Some allowance, too, 
must be made for occasional reversions of structure; 
nor must we forget what I have called “ correlated ” 
growth, meaning, thereby, that various parts of the 
organisation are in some unknown manner so con- 
nected, that when one part varies, so do others ; and 
if variations in the one are accumulated by selection, 
other parts will be modified. Again, it has been said 
by several critics, that when I found that many details 
of structure in man could not bo explained through 
natural selection, I invented sexual selection ; I gave, 
however, a tolerably clear sketch of this principle in 
the first edition of the ‘ Origin of Species,' and I there 
stated that it was applicable to man. This subject of 
sexual selection has been treated at full length in the 
present work, simply because an opportunity was 
here first afforded me. I have been struck with the 
likeness of many of the half- favour able criticisms on 
sexual selection, with those which appeared at first on 
natural selection ; such as, that it would explain some 
few details, but certainly was Hot applicable to the 
extent to which I have employed it. My conviction of 
the power of sexual selection remains unshaken ; but it 
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is probable, or almost certain, that several of my 
conclusions will hereafter be found erroneous ; this 
can hardly fail to be the case in the first treatment of 
a subject. ‘When naturalists have become familiar 
with the idea of sexual selection, it will, as I believe, 
be much more largely accepted; and it has already 
been fully and favourably received by several capable 
iudges. 

Down, Beckenham, Kent, 

September, 1874. 

First Editiori Feb. 24, Id?! 

Second Edition Sept, 1874 
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SELECTrON IN RELATION TO SEX. 


INTRODUCTION.'^” 

Tjie nature of the following work will be best under- 
stood by a brief account of how it came to be written. 
During many years I collected notes on the origin or 
descent of man, without any intention of publishing 
on the subject, but rather with the determination not 
to publish, as I thought that I should thus only add to 
the prejudices against my views. It seemed to me 
sufficient to indicate, in the first edition of my ‘ Origin 
of Species,’ that by this work light would be thrown 
“ on the origin of man and his history ; ” and this 
implies that man must be included with other organic 
beings in any general conclusion respecting his manner 
of appearance on this earth. Now the case wears a 
wholly different aspect. When a*naturalist like Carl 
Vogt venturA to say iif his address as President oi the 
National Institution of Geneva ( 1809 ), “ personne, en 
“Europe au moins, n’ose plus soutoiiir la creation 
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indopondaiite ct dc toiites picjces, dos especcs, it is 
manifest that at least a large number of naturalists 
must admit that species are the. modified descendants 
of other species ; and this (‘.specially liolds good with 
the younger and rising naturalists. The greater 
number accc])t tlio agency of natural scdection j 
though some urge, whether with justice the future 
must decide, that I have greatly overrated its im- 
portance. Of the older and honoured chiefs in natural 
science, many unfortunately arc still opposed to 
evolution in every form. 

In consequence of tlie vi(nvs now adopted by most 
naturalists, and wliich will ultimately, as in every 
other case, be followed by others who are not scientific, 
I have been led to put together my notes, so as to see 
how far the general conclusions arrived at in my 
former works were applicable to man. This seemed 
all the more desirable, as I had never deliberately 
applied those views to a species taken singly. When 
we confine our attention to any one form, we are 
deprived of the weighty arguments derived from the 
nature of the affinities which connect together whole 
groups of organisms -their geographical distribution 
in past and present times, and their geological 
succession. The homological structure, embryological 
development, and rudimentary organs of a species 
remain to be considered, whether it be man or any 
other anima^ to which our attention may be directed ; 
but these great classes of facts afford, as it appears to 
me, ample and contjlusive evidence in favour of the 
principle of gradual evolution! The strong support 
derived from the other arguments should, however, 
always be kept before the mind. 
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The sole object of this work is to consider, firstly, 
whether man, like every other species, is descended 
from some pre-existing form ; secondly, the manner of 
his development ; and thirdly, the value of the dilFer- 
ences hetw( on the so-called races of man. As I shall 
confine myself to these points, it will not be necessary 
to describe in detail the differences between the several 
races — an enormous subject which has been fully 
discussed in many valuable works. The high jintiquity 
of man has recently been demonstrated by the labours 
of a host of eminent men, beginning with M. Boucher 
de Perthes ; and this is the indispensable basis for 
understanding his origin. I shall, therefore, take this 
conclusion for granted, and may refer my readers to 
the admirable treatises of Sir Charles Lyell, Sir Jolin 
Lubbock, and others. Nor shall I have occasion to do 
more than to allude to the amount of difference 
between man and the anthropomorphous apes; for 
Prof. Huxley, in the opinion of most competent 
judges, has conclusively shown that in every visible 
character man differs less from the higher apes, than 
these do from the lower members of the same order of 
Primates. 

This work contains hardly any original facts in 
regard to man ; but as the conclusions at which I 
arrived, after drawing up a rough draft, appeared to 
me interesting, I thought that they might interest 
others. It has often and confidently been asserted, 
that man’s origin can never be known : but ignorance 
more frequently begets confidence than does know- 
ledge : it is frhose Avho*know little, and not those wlio 
know much, who so positively assert that this or that 
problem will never be solved by science. The con- 



4 


INTRODTJCTTOW. 


elusion that man is the co-descendant witli other 
species of some ancient, lower, and extinct foim, is 
not in any degree new. Lamarck long ago came to 
this conclusion, whicli has lately been m'aintained by 
several eminent naturalists and philosophers; for 
instance, by Wallace, Huxley, Lytdl, Vogt, Lubbock, 
l^uchner, Kollo, iV’C.,' and especially by Hackel. This 
last naturalist, besides his great work, ‘Generelle 
Morphologie’ (1866), has recently (1868, with a 
second edit, in 1870), published his ' Natiirlicho 
Schopfungsgeschichte,’ in which he fully discusses the 
genealogy of man. If this work had appeared before 
my essay had been written, I should probably never 
have completed it. Almost all the conclusions at 
which 1 have arrived I find confirmed by this 
naturalist, whose knowledge on many points is much 
fuller than mine. Wherever I have added any fact or 
view from Prof. HackeVs writings, I give his authority 
in the text ; other statements I leave as they originally 
stood in my manuscript, occasionally giving in the 
foot-notes references to his works, as a confirmation of 
the more doubtful or interesting points. 


^ As the works of (he Hrst- 
iiamed autliors are so well known, 
1 need not give the titles; but 
as those of the latter are less 
well known in Ihigiand, I will 
give thoin: — ‘Cecils Vorlesungeii 
iiber die 1 )arwin’sehe Theorie : ’ 
zweite Aiifiago, 18(38, von Dr. 
L. Biiclmer ; translated into 
French under the tith'i^ Hk)n- 
(erences snr la Theorie Barwin- 
ienne,’ 1869. ‘ Der Mensch, im 

liichte der Darwin’sche Lelire,’ 
1865, von Dr. F. llolle. I will 
not attempt to give references 


to all (he authors who have 
taken the same side of the 
question. Thus G. Canestrini 
has published (‘Anniiario della 
Soc. d. Nat.,’ Modena, 1867, p. 
81) a very curious paper on 
rudimentary characters, as hear- 
ing on the origin of man. 
Another work has (1869) been 
publislicd by Dr. Francesco 
Barrago, heariii;' in Italian the 
title of “Man, made in the 
“imago of God, was al 3 (t made 
“ in the image of the ape.” 
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During many years it has seemed to me highly 
probable that sexual selection has played an important 
part in differentiating the races of man; but in my 
‘ Origin of Species ’ (first edition, p. 199) I contented 
myself by merely alluding to this belief. When I 
came to apply this view to man, I found it indis- 
pensable to treat the whole subject in full detail.'^ 
Consequently the second part of the present work, 
treating of sexual selection, has extended to an 
inordinate length, compared with the first part; but 
this could not be avoided. 

I had intended adding to the present volumes an 
essay on the expression of the various emotions by 
man and the lower animals. My attention was called 
to this subject many years ago by Sir Charles BelFs 
admirable work. This illustrious anatomist maintains 
that man is endowed with certain muscles solely for 
the sake of expressing his emotions. As this view is 
obviously opposed to the belief that man is descended 
from some other and lower form, it was necessary for 
me to consider it. I likewise wished to ascertain how 
far the emotions are expressed in the same manner by 
the differejit races of man. But owing to the length 
of the present work, I have thought it better to 
reserve my essay for separate publication. 

Prof. I lack cl was the only importance, since the publica- 
author who, at tlie time when tion of th(j ‘Origin’; and this 
this work first appeared, had lie did in a very able manner in 
discussed the subject of sexuid his various works, 
selection, and had seen its full 
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Faut 1. 


Part I. 

THK DESCENT OR ORIGIN OP MAN. 


CHAPTER I. 

TiiiJ Evidence or the Dehcent op Ma.n piiom 
SOME Lower Fokm. 

Nature of the evidence hearing on the oiigin of man —Homologous 
structures in man and the lower animals — IMisccllaneoiis points 
of correspondence — Development — Kudimentary structures, 
muscles, sense-organs, hair, bones, re])roductivo organs, &c. — 
The bearing of tlicsc three great classes of facts on the origin 
of man. 

Hj 5 who wishes to decide wliether man is the modified 
descendant of some pre-existing form, would probably 
first enquire whether man varies, however slightly, in 
bodily structure and in mental faculties ; and if so, 
whether the variations are transmitted to his offspring 
in accordance with the laws which prevail witli the 
lower animals. Again, are the variations the result, 
as far as our ignorance permits us to judge, of the 
same general causes, and arc they governed by the 
same general laws, asi in the case of otlier oj'gaiiisms ; 
for instance, by correlation, thb inherited effects of 
use and disuse, &c.? Is man subject to similar 
malcoiiformatioiis, the result of arre^sted development. 
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of reduplication of parts, &c., and does he display in 
any of his anomalies reversion to some former and 
ancient typo of structure ? It might also naturally be 
enquired \%h6l'her man, like so many other animals, 
has given rise to varieties and sub-races, differing 
but slightly from each other, or to races differing so 
much that they must bo classed as doubtful species ? 
How are such races distributed over the world ; and 
how, when crossed, do they react on each other in the 
first and succeeding generations ? And so with many 
other points. 

The enquirer would next come to the important 
point, whether man tends to increase at so rapid a 
rate, as to lead to occasional severe struggles for 
existence; and consequently to beneficial variations, 
whether in body or mind, being preserved, and 
injurious ones eliminated. Do the races or species of 
men, whichever term may be applied, encroach on and 
replace one another, so that some finally become 
extinct ? We shall see that all these questions, as 
indeed is obvious in respect to most of them, must be 
answered in the affirmative, in the same manner as 
with the lower animals. But the several considera- 
tions just referred to may be conveniently deferred for 
a time: and wo will first see how far the bodily 
structure of man shows traces, more or less plain, of 
his descent from some lower form. In succeeding 
chapters the mental powers of man, iji comparison 
with those of the lower animals, will be»considercd. 

The Bodily Structiire of Man , — It is notorious that 
man is constructed on the same general type or model 
as other mammals. All the bones in his skeleton can 
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be compared with coiTcspondiiig bones in a monkey, 
bat, or seal. So it is with his muscles, nerves, blood- 
vesLls and internal viscera. The brain, the most 
important of all the organs, follows the s§.me law, as 
shewn by Huxley and other anatomists. Bischoff^ 
who is a hostile witness, admits that every chief 
fissure and fold in the brain of man has its analogy in 
that of the orang ; but he adds that at no period of 
development do their brains perfectly agree ; nor 
could perfect agreement be expected, for otherwise 
their mental powers would have been the same. 
Vulpian ^ remarks : Lcs differences reelles qui 

“ existent entre I’encephale de I’liommo et celui des 
singes superieurs, sont bien minimes. 11 ne faut pas 
'‘se faire d’illusions a cet egard. L’homme est bien 
“ plus pres des singes anthropomorphes par les 
“ caracteres anatomiques de son cerveau que ceux-ci ne 
‘4o sont non sculement des autres mammiferes, niais 
memo de certains quadrumanes, des guenons et des 
“ macaques,’^ But it would be superfluous here to 
give further details on the correspondence between 
man and tlic higher mammals in the structure of the 
brain and all other parts of the body. 

It may, however, be worth wliile to specify a few 
points, not directly or obviously connected with 
structure, by which this correspondence or relation- 
ship is well shewn. 

Man is liable to receive from the lower animals, and 

< 

‘ ‘ Grossliirnwindungi;ii dc's the Ai)j.>cii(lix alluded to in the 
Meiischoii,’ 1808, s. U6. ,The Preface to this edition, 
conclusions of this {mlhor, as ^ sur la Piiys.^ 1800, p. 

well as those of Gratiolet and 8U0, as quot(‘d hy M. Dally, 
Acl\y, coiicerniug the i)rain, will ‘ l/Ordre des Primates et le 
bo discussed hy Prof. Huxley in 'I’ransfonnisine,’ 1808, p. 2D. 
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to communicate to them, certain diseases, as hydro- 
phobia, variola, the glanders, syphilis, cholera, herpes, 
&c. and this fact proves the close similarity^ of 
their tissues# and blood, both in minute structure and 
composition, far more plainly than does their com- 
parison under the best microscope, or by the aid of 
the best chemical analysis. Monkeys are liable to 
many of the same non-contagious diseases as we are ; 
thus Keiigger,^ who carefully observed for a long time 
the Gebus Azaras in its native land, found it liable to 
catarrh, with tlie usual symptoms, and which, when 
/ often recurrent, led to consumption. These monkeys 
suflered also from apoplexy, inflammation of the 
' bowels, and cataract in the eye. The younger ones 
when shedding their milk-teeth often died from fever. 
Medicines produced the same effect on them as on us. 
Many kinds of monkeys have a strong taste for tea, 
coffee, aiid spirituous liquors : they will also, as I have 
.myself seen, smoke tobacco with pleasure.® Brelim 
assorts that the natives of north-eastern Africa catch 


^ J)r. W. Laiuier Lindsay lias 
treated this subject at sonic 
length in the ‘ Journal of ^Icntal 
Science,* July 1871 ; and ui the 
‘ Edinburgh Veterinary He view,’ 
July 1858. 

^ A llevicwer lias criticised 
(‘Briiish Quarteily llevi-w,’, 
Oct. 1st, 1871, p. 472) wliat 1 
have here said with much se- 
verity and contempt; but as I 
do not use the term identity, 1 
cannot sec that I am greatly in 
error. There appears to »ic a 
strong analogy between the 
same infection or contagion pro-^ 
ducing the same result, or one 


closely similar, in two distinct 
auimils, aud the tc-^ting of two 
distinct fluids by the same 
cln mical reag< iil. 

® ‘Natiirgcschichtc der Saugc- 
tliicro von Paraguay,’ 1830, s. 
50. 

\ ® The same tastes arc common 

♦'to some animals much low'cr in 
the scale. Mr. A. Nicols in- 
forms me tiifJl he kept in 
Queensland, in Australia, three 
indivituals of the l^haseolardtis 
cincreus ; aud that, without 
: having been taught in any way, 
^ they aci]uircd a strong taste for 
' rum, and for smoking tobacco. 
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the wild baboons by exposing vessels with strong beer, 
bv which tlu^y are made drunk. He has seen some of 
these animals, whicli he kept in confinement, in this 
state ; and lie gives a laug]ial)lo account of their 
behaviour and strange grimaces. On the following 
morning they were very cross and dismal ; they held 
tlieir acliing heads with both hands, and wore a most 
pitiable expression : wlnm beer or wine was offered 
tliem, they turned away with disgust, but relished the 
juice of ](mionsd An American monkey, an Atclcs, 
after getting drunk on brandy, would never touch it 
again, and thus was wiser than many men. These 
trilling facts ]))‘ove how similar the nerves of taste must 
bo ill monkeys and man. and how similarly tlmir whole 
nervous system is aliected. 

Man is inb'sled with internal parasites, sometimes 
causing fatal (db'cis ; a.nd is ])lagu(‘d by external 
parasites, all of which Ixdoiig to the same genera or 
families as thus(‘. inf«3siing other mammals, and in the 
case of scabicjs to the same species.'^ .Man is subject, 
lik(‘. ()ili(‘r mammals, birds, and even insects,^ to that 
mysterious law, which causes ceriain normal processes, 
sindi as gestation, as well as the maturation and 
duration ot various disiaises, to follow lunar periods. 
Mis wounds are repaired hy the same process of 
luailiiig; ami Ihe stumps bd't after ilie. amputation of 


^ I'lcliiii, ‘ 'I'hiol U l II. i. 
ISGI, r'. 75, SO. ^On llHm\tclcs, 
s. [Oo. For ollujr an n logons 
,s(at,rjiu*nts, SCO s. LOT. 

® \h\ VV. liinidcr Lifidsiiy, 
‘ Edinburgh Vet. iieviow,’ duly 
isos, ]>. i;j. 

® With respect to insects see 
Ur. l.aycoek, ‘*Oii a (IciKnil 


J.aw of I'criodicity,'’ 

‘ liritisb Assocbii ion,’ 1812. Dr. 
Maecullocb, ‘ Sillinian’s North 
Aiiierieai) donrnal cf Science,’ 
vnl. xvii. j». 805, has seen a do^ 
sulleiino; from ‘‘trilinn aij!;ue. 
ilercafOT i .'^hall return to this 
subject. 
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liis limbs, especially during an early embryonic period, 
occasioTuilly possess some power ot* regeneration, as in 
the lowest animals. 

The whofe process of that most important function, 
the reproduction cf tlie species, is str-kingly the same 
in all mammals, from the first act of courtship by the 
male,^^ to the birtli and nurturing of tie young. 
Monkeys are born in almost as helpless a condition as 
our own infants ; and in certain g(niera the young 
difier fully as much in a])p(‘arance from the adults, as 
do our children from their full-grown parents. It 
has been urged by some writers, as aji important 
distiiudion, that with man ila* young arrive at 
maturity at a much later ag(‘- than with any other 
animal : but if we look lo the races ot mankind which 
inha])it tropica! countries the <liirer(m(*(^ is not great, 
for the oraiig is helievc'd not to be adult till the age of 
from ten to lilt ecu ye;irs.^^ Man difiers from woman 


r have givoii the evidence 
uu this head in iny ‘ Variadon 
of Animals and Rlants nndor 
Domestication,’ vol. ii. p. 15, 
and more could he added. 

Marcs e diveisis genevihus 
hhiadriniiaimrnni sine dnhin 
diguoscunt femiiias limnanas 
a maribus. Piimum, crc-ilo, 
odomlM, postca asj octu. Mr. 
Yoiiatl, ipii (liu iu Ihnlis 
Zoolugieis (Ih-st iariis) mcdicus 
aiiimalium orat, vir in rehns 
obs(;rvandis cant us ct sngnx, 
hoc mihi ceitissimr [aolrivil, ef 
cnnilorcs ejiis<lcm loci el alii c 
ministris confifinaveiamt. ’ Sir 
Andrew ^^mith et Hrehiii nota- 
haiit idem in (lynoco|>ha]i>. 
Illnsti issimus (hivier ot’nm imr 


rat mnlla do h;tc rc, qua ut 
o]>in('r, nihil lurpius | olcst in- 
dicari inter omnia hominihns ct 
Qnadrumariis commuiiia. Xar- 
lat cnim (lyn< ccphaliiin (pnm- 
dam in fiin>rom incidere MS]>cctu 
femmaiuin ali'.piMnim, sed ne- 
t|ua<pu'm ncccndi tan to furore 
ab omuibus, Scm{er eligebat 
iuniorovS, et dienuscebat in 
turba, et advecabat voce gcstfl- 
que. 

'I’ins rcnnvk is made with 
ics[)('ct to ( 'vnoctqhal ns and 
the aj^itiirnponior[dions apes by 
(H’oirioy t^aint-llilaire and h. 
Cuvier, ‘ Hist. Xat. des Mainini- 
fert'S,’ lorn. i. 1S‘J 1. 

llu.vicy, ‘Man's I’hieo iu 
Nature,’ ISt-lh p. IM. 
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in size, bodily strength, hairiness, &c., fts woll as in 
mind, in the same manner as do the two sexes of many 
mammals. So that the correspondence in general 
structure, in the minute structure of the tissues, in 
chemical composition and in constitution, between 
man and the higher animals, especially the anthropo- 
morphous apes, is extremely close. 

Emhryonic Bevdopment — Man is developed from an 
ovule, about the r25th of an inch in diameter, which 
differs in no respect from the ovules of other animals. 
The embryo itself at a very early period can hardly be 
distinguished from that of other members of the 
vertebrate kingdom. At this period the arteries run 
in arch-like branches, as if to carry the blood to 
branchisB which are not present in the higher verte 
brata, though the slits on the sides of the neck still 
remain (/, hg. 1), marking their former position. 
At a somewhat later period, when the extremities are 
developed, “ the feet of lizards and mammals,’’ as the 
illustrious Von Baer remarks, ‘‘the wings and feet of 
“ birds, no less than the hands and feet of man, all 
“ arise from tlic same fundamental form.” It is, says 
Prof. Huxley, “quite in the later stages of devolop- 
“ ment that the young human being presents marked 
“ differences from the young ape, while the latter 
“ departs as much from the dog in its developments, as 
“ the man does. Startling as this last assertion may 
“ appear to be, it is demonstrably true.” 

As some of my readers may never have seen a draw- 
ing of an embryo, I have given one of mantmd another 
of a dog, at about the same early stage of develop- 
‘ Mail B Place in Nature,’ 1H08, j>. 07. 
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ment, carefully copied from two works of undoubted 
accuracy. 

After the foregoing statements made by such high 
authorities, Jt would be superfluous on my part to give 
a number of borrowed details, shewing that the embryo 
of man closely resembles that of other mammals. It 
may, however, he added, that the human embryo like- 
wise resembles certain low forms when adult in various 
points of structure. For instance, the heart at first 
exists as a simple pulsating vessel ; the excreta are 
voided through a cloacal passage ; and the os coccyx 
projects like a true tail, ‘‘extending considerably 
“ beyond the rudimentary legs.”^*^ In the embryos of 
all air-breathing vertebrates, certain glands, called the 
corpora Wolffiana, correspond with, and act like the 
kidneys of mature fislies.^^ Even at a later embryonic 
period, some striking resemblances between man and 
the lower animals may be observed. Bischoff says 
that the convolutions of the brain in a human foetus 
• at the end of the seventh month reach about the same 
stage of development as in a baboon when adult.’’^® 
The great toe, as Professor Owen remarks,^® “ which 

The human embryo (upper these figures by Prof, tluxley, 
fig.) is from Kckcr, ‘ Tcones from whose work, ‘ Man’s Place 
Phys.,’ 1851-1850, tab. xxx. in Nature,’ the idea of giving 
fig. 2. This embryo was ten them was tiikeii. Hiickel has 
lines in length, so that the draw- also given analogous drawings 
ing is much magnified. The in his * Schopfiingsgoschichte.’ 
embryo of the dog is from Prof. Wyman in ‘ Proc. of 

Bischoff, ‘ Eutwicklungsgc- American Acad, of Sciences,’ 

schichte des Hundc-Eies,’ 1845, vol. iv. I860, u. 17. 
tab. xi. fig. 42 b. This drawing Owen, ‘ AmUoiuy of Verte- 

is five times magnified, the biates,’ vol. i. p. 51)3. 
embryo being twenty-five days Uie Groi'shirnwindungeii 

old. The infernal visceifl have des ]\Ienschen,’ 1868, s. 95. 
been omitted, and the uterine ‘Anatomy of Vertebrate.s,’ 

appendages in both drawings vol. ii. p. 553. 
removed. I was directed to 
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Fig. 1. Upper figure human embryo, from Ju ker. Lower figure that of a dog, 
from fiiscliofl’. 


a. Fore-bralu, cerebral hcmiBjjjereB, i /. First visceral arch. 

I (j. Secouii visceral arch. 

H. Vertebral columtis ami muscles 
in 


process of dovelopnieut. 

1 . Anterior i . 

K. Posterior }‘'*‘reniitles. 

L. Tail or os coccyx. 


h. Mid-brain, corpora qiiadrigemina. 

c. llind-brain, cerebellum, medulla 
oblongata. 

d. Eye. 
t. Ear. 
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“ forms the fulcrum wheu standing or walking, is 
“perhaps the most characteristic peculiarity in the 
“ human structure ; ’* but in an embryo, about an inch 
in length. Prof. Wyman‘S® found “ that the great toe 
“ was shorter than the others ; and, instead of being 
“ parallel to them, projected at an angle from the side 
“ of the foot, thus corresponding with the permanent 
“condition of this part in the quadrumana.” I will 
conclude with a quotation from Huxley,^^ who after 
asking, does man originate in a different way from a 
dog, bird, frog or fish ? says, “ the reply is not doubt- 
“ful for a moment; without question, the mode of 
“ origin, and the early stages of the development of man, 

“ are identical with those of the animals immediately 
below him in the scale : without a doubt in these 
“ respects, he is far nearer to apes than the apes are to 
“ the dog.” 

Rudiments , — This subject, though not intrinsically 
more important than the two last, will for several 
reasons bo treated here more fully.^'^ Not one of the 
higher animals can be named which does not bear some 
part in a rudimentary condition; and man forms no 
exception to the rule. Kudimentary organs must be 
distinguished from those that arc nascent ; though in 
some cases the distinction is not easy. The former are 
\either absolutely useless, such as the mammas of male 

‘Proc. boc. Nat. Hist.’ d. Nat.,’ Modena, 1807, p. 81), by 
Boston, 1863, vol. ix. p. 185. G. Canoslrini, to which paper 

‘ Man’s Place in Nature,’ p. I am consid'hrably indebted. 

65. lliickcl has given admirable dis- 

I had written a rough copy cuss^ns on this whole subject, 
of this chapter before reading a under the title of Uysteloology, 
valuable paper, “ Caratteri rudb in his ‘Generclle Morphologic’ 
mental! in ordine all’ origine del- and ‘ Schopfungsgeschichte.’ 
r uoino ” (‘ Annuario della Soc. 
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quadrupeds, or the incisor teeth of ruminants which 
never cut through the gums ; or they are of such 
slight service to their present possessors, that we can 
hardly stipposo that they were developed under the 
conditions wliich now exist. Organs in this latter 
state are not strictly rudimentary, but they are tending 
in this direction. Nascent organs, on the other hand, 
though not fully developed, are of high service to 
their possessors, and are capable of further develop- 
ment. Eudimentary organs are eminently variable ; 
and this is partly intelligible, as they are useless, or 
nearly useless, and consequently are no longer sub- 
jected to natural selection. They often become wholly 
suppressed. When this occurs, they are nevertheless 
liable to occasional reappearance through reversion — 
a circumstance well worthy of attention. 

The chief agents in causing organs to become rudi- 
mentary seem to have been disuse at that period of 
life when the organ is chiefly used (and this is generally 
during maturity), and also inheritance at a corres- 
ponding period of life. The term “ disuse does not 
relate merely to the lessened action of muscles, but 
includes a diminished flow of blood to a part or organ, 
from being subjected to fewer alternations of pressure, 
or from becoming in any way less habitually active. 
Eudiments, however, may occur in one sex of those 
parts which are normally present in the other sex; 
and such rudiments, as wo. shall hereafter see, have 
often originafed in a way distinct from those here 
referred to. In Bome,casos, organs have been reduced 
by means of natural selection, ^from having become 
injurious to the species under changed habits of life. 
The process of reduction is probably often aided 
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through the two principles of compensation and 
economy of growth ; hut the later stages of reduction, 
after disuse has done all that can fairly be attributed 
to it, and when the saving to be effected by the 
economy of growth would be very small, are difficult 
to understand. The final and complete suppression of 
a part, already useless and much reduced in size, in 
which case neither compensation nor economy can 
come into play, is perhaps intelligible by the aid of 
the hypothesis of pangenesis. But as tlio whole sub- 
ject of rudimentary organs has been discussed and 
illustrated in my former works,'^* I need here say no 
more on this head. 


liudiments of various muscles have been observed in 
many parts of the human body ; and not a few 
muscles, whicli are regularly present in some d the 
lower animals can occasionally be detected in man in 
a greatly reduced condition. Every one must have 
noticed the power which many animals, especially horses, 
possess of moving or twitching tlieir skin ; and this is 
effected by the i)annie\dm carnosus, Kemiiants of this 
muscle in an efficient state are found in various parts 
of our bodies ; for instance, the muscle on the fore- 
head, by whicli the eyebrows are raised. The platysma 
mijoides^ which is well developed on the neck, belongs 


^ Some good criticisms on 
this subject have been given by 
Messrs. Murie and Mivart, in 
‘Transact. Zoolog. Soc.* 1809, 
vol. vii. ]), 92. 

^ ‘Variation of Animals and 
Plants under Domestication,’ 
vol. ii. pp. 817 and 397. Sco 
also ‘Origin o# Species,’ ^th 
edit. p. dd'), 

^ tor inslanee M. Richard 
(‘Annalcs dcs Sciences Nat. 


3rd series, Zoolog. 1852, tom. 
xviii. p. 13) dcscribcvs and figures 
rudiments of what ho calls the 
“muscle pedieiix de la main,” 
which ho sa}s^ is sometimes 
“ infiniment petit.” Another 
muscle, called “le tibial pos(e- 
rieur,”*s gcaierally quite absent 
in the hand, but appears from 
time to time in a more or less 
rudimeulary condition-. 


0 
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to this system. Prof. Turner, of Edinburgh, has 
occasionally detected, as he informs me, muscular 
fasciculi in five difterent situations, namely in the 
axillae, near the scapulae, &c., all of whe.ch must be 
referred to the system of the panniculus. He has 
also shewu‘^^ that the musmdus sternalis or sternalu 
hmtorum, which is not an extension of the rectus 
abdominalis, but is closely allied to the panniculus, 
occurred in the proportion of about three per cent, in 
upwards of 600 bodies: he adds, that this muscle 
affords “ an excellent illustration of the statement 
that occasional and rudimentary structures are 
“ especially liable to variation in arrangement.’’ 

Some few persons have the power of contracting the 
superficial muscles on their scalps ; and these muscles 
are in a variable and partially rudimentary condition. 
M. A. de Candolle has communicated to me a curious 
instance of the long-continued persistence or inheri- 
tance of this power, as well as of its unusual develop- 
ment. He knows a family, in which one member, the 
present head of the family, could, when a youth, pitch 
several heavy books from his head by the movement of 
the scalp alone ; and he won wagers by performing this 
feat. His father, uncle, grandfather, and his three 
children possess the same power to the same unusual 
degree. This family became divided eight generations 
ago into two branches ; so that the head of the above- 
mentioned branch is cousin in the seventh degree to 
the head of the other branch. This distant cousin 
resides in another pji^rt of France ; and on being asked 
whether he possessed the sam »3 faculty^ immediately 
exhibited his power. This case offers a good illustra- 
Prof. \Y. 'lurner, ‘Proc. Ro^'al Soc. Edinburgh; i8GG-G7, p. 65. 
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tion how persistent may be the transmission of an 
absolutely useless faculty, probably derived from our 
remote semi-human progenitors ; since many monkeys 
have, and fr<fqucntly use tlie power, of largely moving 
their scalps up and down.'*^' 

The extrinsic muscles which serve to move the 
external ear, and the intrinsic muscles which move the 
different parts, are in a rudimentary condition in man, 
and they all belong to the system of i\\Q panniGulus; they 
are also variable in development, or at least in function. 
I have seen one man who could draw the whole ear 
forwards; other men can draw it upwards; another 
who could draw it backwards and from what one of 
these persons told me, it is probable that most of us, 
by often touching our ears, and thus directing our 
attention towards tliem, could recover some power of 
movement by repeated trials. The power of erecting 
and directing the shell of the ears to the various 
points of the compass, is no doubt of the higliest 
service to many animals, as they tlius perceive the 
direction of danger; but 1 have never heard, on 
sufficient evidence, of a man who possessed this power, 
the one which might be of use to him. The whole 
external shell may be considered a rudiment, to- 
gether with the various folds and prominences (helix 
and anti-helix, tragus and anti-tragus, &c.) which in 
the lower animals strengthen and support the ear 
wlien erect, without adding much to its weight. Some 
autliors, however, suppose that tlie cartilage of the 
shell serves to transmit vibratiiiiis to the acoustic 

^ ^ See my ‘ Expression of Xlie (‘ Annuario della Sue. dei 
Emotions in Man and Animals/ Naturalist!, Modena, 18G7, i>. 
1872, p. 14-1. 97) to the same ell'cet. 

Canes trini quotes Hyrtl. 



20 


THE DESCENT OF MAN. 


i*AET I. 


nerve; but Mr. Toynbee/^® after collecting all the 
known evidence on this head, concludes that the 
external shell is of no distinct use. The ears of the 
chimpanzee and orang are curiously like those of 
man, and the proper muscles are likewise but very 
slightly developed.^® I am also assured by the keepers 
in the Zoological Gardens that these animals never 
move or erect their ears ; so that they are in an equally 
rudimentary condition with those of man, as far as 
function is concerned. Why these animals, as well as 
the progenitors of man, should have lost the power of 
erecting their ears, we cannot say. It may be, though 
I am not satisfied with this view, that owing to their 
arboreal habits and great strength they were but little 
exposed to danger, and so during a lengthened period 
moved their ears but little, and thus gradually lost 
the power of moving them. This would be a parallel 
case with that of those large and heavy birds, which, 
from inhabiting oceanic islands, have not been exposed 
to the attacks of beasts of prey, and have consequently 
lost the power of using their wings for flight. The 
inability to move the cars in man and several apes is, 
however, partly compensated by the freedom with 
which they can move the head in a horizontal plane, so 
as to catch sounds from all directions. It has been 
asserted that the ear of man alone possesses a lobule ; 
but “ a rudiment of it is found in the gorilla and, as 

^ ‘ The Diseases of the Ear,’ nearly tlie same conclusion as 
by J. Toynbee, F.R.S., I860, p. that given here. 

12. A distingiiished physiolo- Prof. A. Macalister, ‘Au- 

gist, Prof. Preycr, informs me nals and Mag. of Nat. History,’ 
that he had lately been ex|)eri- vof. vii., 1871, *p. 342. 
iiieiiting on the function of the Mr. St. George Mivart, 
shell ol the ear, and lias come to ‘Elementary Anatomy,’ 1876, 

p. 696. 
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I hear from Prof. Preyer, it is not rarely absent in the 
negro. 

The celebrated sculptor, Mr. Woolner, informs me of 
one little peculiar ity in the external ear, whicli he has 
often observed both in men and women, and of which 
he perceived the full significance. His attention was 
first called to the subject whilst at work on his figure 
of Puck, to which he had given pointed ears. He was 
thus led to examine the ears of various monkeys, and 
subsequently more carefully 
those of man. The peculiarity 
consists in a little blunt point, 
projecting from the inwardly 
folded margin, or helix. When 
present, it is developed at birth, 
and, according to Prof. Ludwig 
Meyer, more frequently in man 
than in woman. Mr. Woolner 
made an exact model of one such 
case, and sent me the accom- 
panying drawing. (Fig. 2.) 

These points not only project 
inwards towards the centre of the ear, but often a little 
outwards from its plane, so as to be visible when the 
head is viewed from directly in front or behind. They 
are variable in size, and somewhat in position, standing 
either a little higher or lower ; and they sometimes 
occur on one ear and not on the other. They are not 
confined to mankind, for I observed a case*in one of the 
spider- monkeys [ilteles heelzehuth^ in our Zoological 
Gardens ; and Mr. E. •Kay Lankester informs me of 
another case in a chimpanzee in the gardens at Hamburg. 
The helix obviously consists of the extreme margin 

1046 



Fig. 2. Human Far, modolled 
and drawn by Air. Woolner. 
a. The projecting point. 
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of tlie ear folded inwards; and this folding appears 
to be in some manner connected with the whole ex- 
ternal ear being permanently pressed backwards. In 
many monkeys, which do not stand high ii> the order, as 
l)aboo]is and some species of macacus,*'*^ the upper portion 
of the car is slightly pointed, and the margin is not at all 
folded inwards ; but if the margin were to be thus folded, 
a slight point would necessarily project inwards towards 
the centre, and probably a little outwards from the 
plane of the ear ; and this I believe to be their origin in 
many cases. On the other hand, Prof. L. Meyer, in an 
able paper recently published, maintains that the 
whole case is one of mere variability ; and that the 
projections are not real ones, but are due to the 
internal cartilage on each side of the points not having 
been fully developed. I am quite ready to admit that 
this is the correct explanation in many instances, as in 
those figured by Prof. Meyer, in which there are 
several minute points, or the whole margin is sinuous. 
I have myself seen, through the kindness of Dr. L. 


Down, the ear of a microcephalous idiot, on which there 
is a projection on the outside of the helix, and not on 


the inward folded edge, so that this point can have no 
relation to a former apex of the oar. Nevertheless in 


some cases, my original view, that the points are 
vestiges of the tips of formerly erect and pointed ears, 
still seems to me probable. I think so from the 


frequency of their occurrence, and from the general 
correspondence in position witli that of the tip of a 


See also some romanhs, and 
the drawings of the ears of the 
liemuroidea, in Messrs. Murie 
and Mivart’s excellent j aper in 
‘'I’ransacl. Zoolog. vSoc.’ vol. vii. 


1869, pp. 6 and 1)0. 

Ueber dai’ Darwin’sclie 
Spitzohr, Arcliiv fur Path. 
Anat. nnfl Phy.s. 1871, p. 480. 
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pointed ear. In one case, of which a photograph lias 
been sent me, the projection is so largo, that supposing, 
in accordance with Prof. Meyer’s view, the ear to be 
made perfect by the equal development of the cartilage 
throughout the whole extent of the margin, it would 
have covered fully one-third of the whole ear. Two 
cases have been communicated to me, one in North 
America, and the other in England, in which the upper 
margin is not at all folded inwards, but is pointed, so 
that it closely resembles the pointed ear of an ordinary 
quadruped in outline. In one of these cases, which 
was that of a young child, the father compared the ear 
with the drawing which I have given^'* of the ear of a 
monkey, the Gynopithecus niyer, and says that their 
outlines are closely similar. If, in these two cases, the 
margin had been folded inwards in the normal manner, 
an inward projection must have been formed. I may 
add that in two other cases the outline still remains 
somewhat pointed, although the margin of the upper 
part of the ear is normally folded inwards —in one of 
them, however, very narrowly. The following woodcut 
(No. 3) is an accurate copy of a photograph of the 
fa^tus of an orang (kindly sent me by Dr. Nitsche), in 
which it may be seen how difierent the pointed outline 
of the ear is at this period from its adult condition, 
when it bears a close general resemblance to that of 
man. It is evident that the folding over of the tip of 
such an ear, unless it changed greatly during its 
further development, would give rise tb a point pro- 
jecting inwards. On the whol^ it still seems to me 
probable that the pokits in question are in some cases, 
both in man and apes, vestiges of a former condition. 

** ‘ The Expreasiuu of the Emoiious,’ p. 130. 
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Tlie nictitating membrane, or tliird eyelid, with its 
accessor V muscles and otlier structures, is especially 
well developed in birds, and is of much functional 
importance to them, as it can 1)0 rapidly Arawii across 
tlic wliolii eye-ball. It is found in some reptiles and 
ampbibians, and in certain fishes, as in sharks. It is 
fairly well developed in the two lower divisions of the 



Kig. 3. F« (iis of jtt* Or.in<r. Kx/ict <opv <>1 a iihof<igr<tj)li, shewing tlic form c»f 
llir . ar .\1 (liiK rarly ago. 


mammalian series, namely, in the monutromata and 
marsupials, and in some few of the liiglicr mammals, as 
in the walrus. Ihit in man, the quadrumana, and most 
other mammals, it exists, as is admittf'd by all anato- 
mists, as a meie rudimcnl, called the semilunar foLi.^® 
The sense of smell is of the highest importance to 


Mlillci’s ^ iq-nionts 
riiysioloLiy,’ Kiv,:. traiisl ii., 1841^, 
vol. ii. p. 1117. Owen, 
tomy of Vertebrates,’ vol. iii. ]>. 
260; ibid, on tlie Walrus, 
‘Proc. Zoolog. Hoc.’ NovtMiiber 
8th| 1854, Sec also R. Knox, 


‘ Groat Artists and Anatomists,’ 
p. 10b. 'I'liis rudiment ajH 
])arcntly is somowliat larger m 
Negaoes and Aiistralians than 
in Euro])cans, sec Oarl Vogt, 
‘Iveclures t)n Man,’ Eng. tran.s- 
lat. p. 129. 
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tlic greater luniiLer of mammals — to some, as tlie 
ruminants, in warning them of danger ; to others, as 
Ihe carniv^'ra, in finding their prey ; to others, again, 
as the wild Jboar, for both purposes combined, l^iit 
the sense of smell is of extremely slight service, if 
a-ny, even to the dark coloured rac .‘S of men, in whom 
it is much more higldy developed than in the whit() 
and civilised races. Nevertheless it does not warn 


them of danger, nor guide them to their food ; nor 
does it prevent the hisquimaiix from sleeping in the 
most fetid atmosphere, nor many savages from eating 
half-putrid meat. In Europeans the jiower differs 
greatly in diHerent individuals, as I am assured by an 
(uuinent iiaturaUst who possesses this sense highly 
developed, and who has atiended to the subject. Those 
who believe in the principle of gradual evolution, will 
not readily admit that the sense of smell in its present 
state was originally acquired by man, as he now exists. 
He inherits tin*, power in an enteebled and so far rudi- 
mentary condition, from some early progenitor, to 
whom it was highly serviceable, and by whom it was 
continually used. In those animals which have this 
S('.nse highly develujied, such as dogs and horses, the 
recollection of persons and of ])laces is strongly 


'I'hc iiccouut give’i by 
Humboldt of tlie })ow(’r of suiell 
]<oss(\ssed by llic iiaiivus of 
tSoiitli Amciioa is well known, 
and lias been confirmed by 
otlieis. M. Hon/eau (‘ Etudes 
siir les F.icultes Montales,’ iW*., 
torn. i. I87‘2, |). 01) osscris that 
be repeatedly made experiments, 
and proved tlufl Negroes ?ind 
Indians could recognise persons 
ill the dark by tlnir odour. Dr. 
\V. Ogle ha.s made some curious 


observations on the comn clion 
bet we •n the power of smeli and 
the eohiuiiiig mittor of the 
mueoii.s membrane of the ol- 
f.ictury n-eiuii, as well as of the 
skin of the body., 1 liave, tln-rc- 
fon, sjMfi-.en in tlie text of the 
dark-coloured races liaviiig a 
tiii'T seii.se of smell tlian the 
Avliite la-'cs, 8eo liis paper, 
‘ Medico - Chirurgii al Transae 
lions,’ lamdon, vol. liii., l^sTO, j). 
270 . 
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associated witli their odour; and wo can thus perhaps 
understand liow it is, as Dr. Maudsley has truly 
remarked, that the sense of smell in man '‘is 
" singularly effective in recalling vividly ithe ideas and 
“ images of forgotten scenes and places.” 

Man differs conspicuously from all the other 
Primates in being almost naked. But a few short 
straggling hairs are found over the greater part of the 
body in the man, and fine down on that of the woman. 
The different races differ much in hairiness ; and in 
the individuals of the same race the hairs are highly 
variable, not only in abundance, but likewise in 
position: thus in some Europeans the shoulders are 
quite naked, whilst in others they bear thick tufts of 
hair.^® There can be little doubt that the hairs thus 
scattered over the body are the rudiments of the uniform 
hairy coat of the lower animals. This view is rendered 
all the more probable, as it is known that fine, short, and 
pale-coloured hairs on the limbs and other parts of the 
body, occasionally become developed into " thickset, 
long, and rather coarse dark hairs,” when abnormally 
nourished near old-standing inflamed surfaces.^® 

I am informed by Sir James Paget that often several 
members of a family have a few hairs in their eyebrows 
much longer than the others ; so that even this slight 
peculiarity seems to bo inherited. These hairs, too, 
seem to have their representatives; for in the chim- 
panzee, and in certain species of Macacus, there are 

^ ‘Tho Phyyiology ami Pa- fur Amit. iind Phys.’ 1837, s. 
thology of Mind,’ 2iid edit. 47. 1 shall often have to refer 
1808, p. 134. to*chis very cuHoiis paper. 

Eschricht, IJcher die Rich- s® Fagct, ^ Lectures on Siirgi- 
timg tier Haare arn mensch- cal Pathology,’ 1853, vol. i. v. 
lichen Korper, * Miiller’s Archiv 71. 
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scattered hairs of considerable length rising from the 
naked skin above the eyes, and corresponding to our 
eyebrows; similar long hairs project from the hairy 
covering of the superciliary ridges in some baboons. 

The fine wool-like hair, or so-called lanugo, witli 
which the human foetus during the sixth month is 
thickly covered, offers a more curious case. It is first 
developed, during the fifth month, on the eyebrows 
and face, and especially round the mouth, where it is 
much longer than that on the head. A moustache of 
this kind was observed by Eschricht^® on a female 
foetus ; but this is not so surprising a circumstance as 
it may at first appear, for the two sexes generally 
resemble each other in all external chai'actcrs during 
an early period of growth. The direction and arrange- 
ment of the hairs on all parts of the foetal body are 
the same as in the adult, but are subject to much 
variability. The whole surface, including even the 
forehead and ears, is thus thickly clothed ; but it is 
a significant fact that the palms of the hands and the 
soles of the feet are quite naked, like the inferior 
surfaces of all four extremities in most of the lower 
animals. As this can hardly bo an accidental 
coincidence, the woolly covering of the foetus probably 
represents the first permanent coat of hair in those 
mammals which are born hairy. Three or four cases 
have been recorded of persons born with their whole 
bodies and faces thickly covered with fine long hairs ; 
and this strange condition is strongly inherited, and is 
correlated with an abnormal coiqlition of the teeth.'^^ 
• • 

Eschricht, ibid. s. 40, 47. cation,’ vol. ii. p. 327. Prof. 

Sec my * Variation of Ani- Alex. Prandt lias reci utly staU 
mals and Plants under Domesti- me an additional case of a father 
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Prof. Alex. Brandt informs me tliat he has compared 
the hair from the face of a man thus characterised, 
aged thirty-five, with the lanugo of a foetus, and finds 
it quite similar in texture ; therefore, asi» he remarks, 
tlie case may be attributed to an arrest of development 
iu the hair, together with its continued growth. 
Many delicate children, as I have been assured by a 
surgeon to a hospital for children, have their backs 
covered by rather long silky hairs; and such cases 
probably come under the same head. 

It appears as if the posterior molar or wisdom-teeth 
were tending to become rudimentary in the more 
civilised races of man. These teeth are rather smaller 
than the other molars, as is likewise the case with the 
corresponding teeth in the chimpanzee and orang; 
and they have only two separate fangs. They do not 
cut through the gums till about the seventeenth year, 
and I have been assured that they are much more 
liable to decay, and are earlier lost than the other 
teeth; but this is denied by some eminent dentists. 
They are also much more liable to vary, both in 
structure and in the period of their development, than 
the other teeth.*^ In the Mclanian races, on the other 
hand, the wisdom-teeth are usually furnished with 
three separate fangs, and are generally sound; they 
also differ from the other molars in size, less than in 
the Caucasian races,*^ Prof. Schaaff hausen accounts 


and son, born in Eussia, with 
theso ])cc\iliariti('S. I LAve re- 
ceived drawings of both from 
Paris. 

T)r. Webb, ‘ Teeth in Man 
and the Anthropoid Apes,’ as 


quoted by Dr. C. Carter Blake 
in ‘ Anthropological Review,’ 
July 18G7, p. 29^J. 

^ Owen, ‘ Anatomy of Verte- 
brates,’ vol. iii. pp. 320, 321, and 
325. 
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for this difference between the races by “ the posterior 
“dental portion of the jaw being always shortened in 
those that are civilised,^* and this shortening may, I 
presume, bet attributed to civilised men habitually 
feeding on soft, cooked food, and thus using their jaws 
less. I am informed by Mr. Brace that it is becoming 
quite a common practice in the United States to 
remove some of the molar teeth of children, as the jaw 
does not grow large enough for the perfect develop- 
ment of the normal number.**^ 

With respect to tho alimentary canal, I have met 
with an account of only a single rudiment, namely the 
vermiform appendage of the caecum. The caecum is a 
branch or diverticulum of the intestine, ending in a 
cul-de-sac, and is extremely long in many of the lower 
vegetable-feeding mammals. In the marsupial koala 
it is actually more than thrice as long as the whole 
body.'^® It is sometimes produced into a long gradually- 
tapering point, and is sometimes constricted in parts. 
It appears as if, in consequence of changed diet or 
habits, the caBCum had become much shortened in 
various animals, the vermiform appendage being left 
as a rudiment of the shortened part. That this 
appendage is a rudiment, we may infer from its small 
size, and from the evidence which Prof. Canestrini 
has collected of its variability in man. It is occasion- 


“ ‘ On the Primitive Perm of 
the Skull,’ Eug. translat. in 
‘ Anthroj)ological Keview,’ Oct. 
1868, 426. 

Prof. Montcgazza writes to 
me from ElureJicc, that lie* has 
lately been studying tho last 
molar teeth in the dilferent 
races of man, and has come to 


the same conclusion as that 
given in my t(*xt, viz., that in 
the higher or civilhed races 
they are on the road towards 
atrophy or elimination. 

Owen, ‘ Anatomy of Verte- 
brates,’ vol, iii. ])p. 416, 434, 4^1 1 . 

‘ Ann lario della 8oc. d. 
Nat.’ Modena, 1867, p. 94. 
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ally quite uljsoiit, or again is largely developed. The 
passage is soinetiuies completely closed for half or 
two-thirds of its length, with the terminal part con- 
sisting of a flattened solid expansion, in the orang 
this appendage is long and convoluted: in man it 
arises fi'ojn the end of the short cascum, and is 
commonly from four to five inches in length, being 
only about the third of an inch in diameter. Not only 
is it useless, but it is sometimes the cause of death, of 
which fact I have lately hoard two instances : this is 
due to small hard bodies, such as seeds, entering the 
passage, and causing inflammation. 

111 some of tlie lower Quadrumana, in the Lemuridae 
and Carnivora, as well as in many marsupials, there is 
a passage near the lower end of the humerus, called 
the supra-cojidyloid foramen, tlnough which the great 
nerve of the fore limb and often the great artery pass. 
Now in the humerus of man, there is generally a trace 
of this passage, wliieh is sometimes fairly well deve- 
loped, being formed by a depending hook-like process 
of 1)0110, completed by a band of ligament. Dr, 
Btruthers,^''* who has closely attended to the subject, 
has now sliewii that this peculiarity is sometimes 
inherited, as it has occurred in a father, and in no loss 


'8 M. G. Martins (“De I’Unit^ 
Orgiuiiciuc,” in ‘ Revue des 
Deux Mondi’s,’ June 15, 18G1J, 
p. 16), and Ilaekcl (‘ Gcucrcllc 
Moriihologic,’ B. ii. s. 278), 
have both remarked on the 
singular fact of thi.s rudinnuit 
soinetim(=s causing deaths 

Willi respect (o iiiheri- 
taiice, see Dr. Striitliers in tlic 
‘Lancet,’ Fvh. 15, 187^^ and 
another important i>aper, ibid., 


Jan. 24, 1803, p. 83. Dr. 
Knox, as 1 am informed, was 
the first anatomist who drew 
attention to this peculiar struc- 
ture in man ; see his ‘ Great 
Artists and Anatomists,* p. 63. 
See also an important memoir 
on this ])rocess by Dr. Gruber, 
in the ‘ l)ulletiii«de I’Acad. Imj). 
de St. JVUersbourg,’ tom. xii. 
1867, p. 448. 
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thaTi four out of his seven children. When present, 
the great nerve invariably passes through it ; and this 
clearly indicates that it is the homologue and rudiment 
of the supr%-condy1oid foramen of the lower animals. 
Prof. Turner estimates, as he informs me, that it 
occurs in about one per cent, of recent skeletons. But 
if the occasional development of this structure iu man 
is, as seems probable, duo to reversion, it is a return 
to a very ancient state of things, because in the higher 
Quadrumana it is absent. 

There is another foramen or perforation in the 
Immorus, occasionally present in man, which may be 
called the inter-condyloid. This occurs, but not 
constantly, in various anthropoid and other apes,^^ 
and likewise in many of the lower animals. It is 
remarkable that this perforation seems to liave been 
present in man much more frequently during ancient 
times than recently. Mr. Busk^^ has collected the 
following evidence on this head : Prof. Broca “ noticed 
“ the perforation in four and a half per cent, of the 
“ arm-bones collected in the ‘ Ciinetiere dii Sud,* at 
“ Paris; and in the Grotto of Orrony, tlie contents of 
“ which are referred to the Bronze period, as many as 
“ eight humeri out of thirty-two were perforated ; but 
“this extraordinary proportion, he thinks, miglit bo 
“due to the cavern having been a sort of ‘family 
“vault.* Again, M. Dupont found thirty per cent. 

^ Mr. St. George} Mivart, (t'oiirtli Annual Ripurt, Pia- 
|Trausacl. Phil. Soc.’ 1.867, ]>. boily Museum,* 1871, p. 20), 
lltO. tlial. this perforation is present 

“On tlie Caves of Gib- in thi’|ly-on<' ])er cent, of some 
raltar,” ‘ Tausacq. Interiiat. .Gon- human remains from ancient 
gress of Prebist. Arch.’ Tliinl mounds iu the Western United 
^session, 1869, ]>. 159. Prof. States, and in Florida. It 
Wyman has lately shewn froipiently occurs in the negro. 
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‘‘ of perforated bones in tho caves of the Valley of 
“ the Lease, belonging to the Eeindeer period ; whilst 

M. Leguay, in a sort of dolmen at Argentenil, observed 

twenty-five per cent, to be perforate ; and M. 

Pruner-Bey found twenty-six per cent, in the same 
“ condition in bones from Vaurcal. Nor should it 
“be left unnoticed that M. Pruner-Boy states that 
“this condition is common in Guanche skeletons.” 
It is an interesting fact that ancient races, in 
this and several other cases, more frequently present 
structures which resemble those of the lower animals 
than do tho modern. One chief cause seems to be 
tliat the ancient races stand somewhat nearer in 
the long line of descent to their remote animal-like 
progenitors. 

In man, the os coccyx, together with certain other 
vertebrsB hereafter to be described, though function- 
less as a tail, plainly represent this part in other 
vertebrate animals. At an early <u]ibryonic period it 
is free, and projects beyond the lower extremities ; as 
may be seen in the drawing (Pig. 1.) of a human 
embryo. Even after birth it lias been knoAvn, in 
certain rare and anomalous cases, to form a small 
external rudiment of a tail. T)ic os coccyx is short, 
usually including only four vertebrae, all anchylosed 
together : and these are in a rudimentary condition, 
for they consist, with tlie exception of the basal one, 

Quatrefa^es has lately col- bodies ; and this tail was criti- 
Iccted the cvifleiice on this cally examined by tho many 
subject. ‘ Revuo dcs ('ours analomisls pn sent at tho rnect- 
Scientifiques/ 1867-186^, p. ing of naturalists at Erlangen 
625. In 1840 FleiKchniann ex- (see « Marshall ki Nicderlamli- 
hibited ahuman fcctus btaiing a schen Arcliiv tiir Zoologic, 
free; tail, which, as is not always Dcceinber 1871). 
the case, included vertebral 
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of the centrum alone. They are furnished with some 
small muscles ; one of which, as I am informed by Prof. 
Turner, has been expressly described by Theile as a 
rudimentary* repetition of the extensor of the tail, a 
muscle which is so largely developed in many mammals. 

The spinal cord in man extends only as far down- 
wards as tlie last dorsal or first lumbar vertebra ; but 
a thread-like structiir<3 (the fdmi terminale) runs down 
the axis of the sacral part of the spinal canal, and even 
along the back of the coccygeal bones. The upper 
part of this filament, as Prof. Turner informs me, is 
undoubtedly homologous with the spinal cord ; but the 
lower part apparently consists merely of the in a mater, 
or vascular investing membrane. Even in this case 
the os coccyx may be said to possess a vestige of so 
important a structure as the spinal cord, though no 
longer enclosed within a bony canal. The following 
fact, for which I am also indebted to Prof. Turner, 
shews how closely the os coccyx corresponds with the 
true tail in tlie lower animals: Inischka has recently 
discovered at the extremity of the coccygeal bones a 
very peculiar convoluted body, which is continuous 
with the middle sacral artery; and this discovery led 
Krause and Meyer to examine the tail of a monkey 
(Macacus), and of a cat, in both of which they found 
a similarly convoluted body, tliough not at the ex- 
tremity. 

The reproductive system oflers various rudimentary 
structures ; but these differ in one impitrtant respect 
from the foregoing cases. Herc^we are not concerned 
with the vCfetige of a part which does not belong to 
the species in an eflicient state, but with a part 

® Owen, ‘On the Nature of Limbs,’ 1840, p. 114. 

D 
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efficient in the one sex, and represented in the other 
hy a mere rudiment. Neveriholoss, the occurrence of 
such rudiments is as difficult to explain, on the belief 
of the separate creation of each species, as^ in the fore- 
going cases. Hereafter I shall have to recur to these 
rudiments, and shall slicw that their presence generally 
depends merely on inheritance, that is, on parts 
acquired hy one sex having been partially transmitted 
to the otlier. I will in this place only give some 
instances of such rudiments. It is well known that 
in the males of all mammals, including man, rudi- 
mentary mammae exist. These in several instances 
have become well developed, and have yielded a copious 
supply of milk. Their essential identity in the two 
sexes is likoAvise sliewn by their occasional sympathetic 
enlargement in both during an attack of the measles. 
The vesicAila 'prodatica, which has been observed in 
many male mammals, is now universally acknowledged 
to be the homologuo of the female uterus, together 
with the connected passage. It is impossible to read 
Leuckart s able description of this organ, and his 
reasoning, without admitting the justness of his 
conclusion. This is esimcially clear in the case of 
those mammals in which the true female uterus 
bifurcates, for in the males of these the vesicula like- 
wise bifurcates.''’^ Some other rudimentary structures 
belonging to the reproductive system might liave been 
here adduced.'’® 


Leuckart, in Todd’s ‘Cycloi) 
of Ana(.’ 18^0-52, vol. V. p. 
1416. In man this organ is 
only from three to six lines in 
length, but, like so many other 
rudimentary parts, it is variable 


in development as well as in 
other characters. 

*866, on this*subjcct, Owen, 
‘ Anatomy of Vertebrates,’ vol. 
iii. pp. 675, 67tl, 706. 



Chap. I. 


RUDIMENTS. 


35 


The bearing of the three great classes of facts now 
given is unmistakeablo. But it would bo superfluous 
fully to recapitulate the line of arguinent given in 
detail in ' Origin of Species.’ Tlie homological 
construction of the wliolc frame in the members of the 
same class is intelligil)le, if we admit their descent 
from a common progenitor, together with their sub- 
sequent adaptation to diversified conditions. On any 
other view, the similarity of pattern between the hand 
of a man or monkey, tlio foot of a horse, tlio flipper of 
a seal, the wing of a bat, &c., is utterly inex])lieable.^® 
It is no scientific explanation to assert that tlicy have 
all been formed on the same ide.al i)lan. Witli respect 
to development, we can clearly understand, on the 
principle of variations supervcnijig at a rather late 

Prof. Hiancoiji, in a I'eccnUy <!oc.5 Ik; (ikruao ru'limcnts, and 

puldislied work, illnsl rated Ijv then ody tli'-R*. parts wlilcli are 

admirablo (?ngravin<];s (‘ La ]»ai-tin]ly nidinientary, such as 

Tlicwio Darwinic'iini' ot In cn'a- the liti'n' liocts of the pig and 

tion elite indepeiuianic,’ 187 1), ox, vdiicii di; nut touch the 

endeavours to show that liomo- ground; these he shews cliarly 

logical structures, in the aho\c to bo of scTvi('c to the animal, 

and other cases, can bo fully It is uiifortunarc that ho did not 

explained on mcclumical ja-in- c'lisidcr sucli cases as tin; 

ci}ilos, in accordanc(' wilh rheir minute U*.th, wliich never cut 

ii'(‘S. No uu(3 lias slieuii so llirough the jaw in tli.‘ ox, or 

well, liow adniiiMh! V such siruc- the luanniKo of inah* ipi idi iij)eds, 

lures are adapted ior their linal or the wings of c- itain hcitles, 

purpose; and this ada])t:itioii existing under tlic soldered 

can, as 1 1) lieve, he exjilaiuMl wiiig-cuvcrs, or the vestigis of 

through natuial seh'ction. in the pistd and stamens in various 

considering the wing of a hat, flowers, and many olli('r such 

he brings forward (p. 218) what cases. Although 1 greatly 

appears to me (to use Auguste admire Prof, liianconi’s woi'k, 

Comte’s words) a mere nuda- y<‘t t lie belief luiw hold by most 

physical principle, namely, the naturalists sunns to mo left 

preservation “in its integrify of imshaktu, that lu'iiu'k'gical 

“the mammalian nature of the structures arc inex})licahle on 

aiiima).” In only a few cases the principle of mere a-laptatiun. 
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embryonic period, and being inlierited at a corre- 
sponding period, how it is that the embryos of wonder- 
fully different forms should still retain, more or less 
perfectly, the structure of their commoif progenitor. 
No other explanation has ever been given of the 
marvellous fact that the embryos of a man, dog, seal, 
bat, reptile, &c., can at first hardly bo distinguished 
from each other. In order to understand the existence 
of rudimentary organs, wo have only to suppose that 
R former progenitor possessed tho parts in question in 
a perfect state, and that under changed liabits of life 
they became greatly reduced, either from simple 
disuse, or through tlio natural selection of those 
individuals which were least encumbered with a 
superfluous part, aided by Die oilier means previously 
indicated. 

Thus we can understand how it lias come to pass that 
man and all other vertidirate animals have been con- 
structed on the same general model, why they pass 
through the same early stages of development, and 
why they retain ccriain rudimenls in common. Con- 
sequently we ought frankly to admit their community 
of descent ; to take any other view, is to admit that 
our own structure and that of all tin; animals around 
us, is a mere snare laid to eutra]> uur judgment. This 
conclusion is greatly strengthened, if w(‘. look to the 
members of the whole animal series, and consider the 
evidence derived from their allinities or classification, 
their geographical distribution and gt'-ological suc- 
cession. It is only# our natural prejudice, and that 
arrogance whicli made our forefalh(n-s ^declare that 
they were descended from demi-gods, which leads us 
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to demur to this conclusion. But the time will beloro 
long come, when it will be thought wonderliil that 
naturalists, who were well acquainted with the com- 
parative str^icture and development of man, and other 
mammals, should have believed that each was the 
work of a separate act of creation. 
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CHAPTEii IT. 

On the Manneu op Development of Man from 

SOME liOWER FoJIM. 

Variability of body ami mitid in man — Inlioritancc — Causes of 
variability — Laws of variation the same in man as in tbo lower 
animals— -Direct action of tbo conditions of life — Effects of the 
increased use and disuse of i)a its-- Arrested development — 
Reversion — Correlated variation — Rate of increase — Checks to 
increase — Natural selection — ^Man the most dominant animal in 
the w'orld — Im[)orlanco of bis coporcal structure — The causes 
which have letl to his becoming erect — Consequent changes of 
structure—Decivaso in size of the canine teeth— increased size 
and altered shape ( f the skull — Nakedm ss — Absence of a tail— 
Defeiu'cless condition of man. 

It in manifest that man is now subject to much 
variability. No two individuals of tho same race are 
quite alike. Wo may compare millions of faces, and 
each will bo distinct. There is an equally great 
amount of diversity in tho proportions and dimensions 
of the various parts of tho body ; the lengtli of the 
legs being one of the most variable points.^ Although 
in some quarters of the world an elongated skull, and 
in other quarters a short skull prevails, yet there is 
great diversity of shape even within the limits of the 
same race, as* with tho aborigines of America and 
South x\ustralia — the flatter a race “ probably as pure 
and homogeneous in blood, cusiwms, and language as 

* ‘Investigations in Military American Soldiers,' by B. A 
and Anthropolog. SUtistics of Gould, 1869, p. 256, 
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“any in existence” — and even with the inhabitants 
of so confined an area as the Sandwich Islands.''^ An 
eminent dentist assures mo that there is nearly as 
much diveraity in the teetli as in the features. The 
chief arteries so frequently run in abnormal courses, 
that it has been found useful for surgical purposes to 
calculate from 1040 corpses how often each course 
prevails.^ The muscles are eminently variable : thus 
those of the foot were found by Prof. Turner ^ not to 
bo strictly alike in any two out of fifty bodies; and in 
some the deviations were considerable. He adds, that 
the power of performing the appropriate movements 
must liave been modified in accordance with tlie 
several deviations. Mr. J. Wood has recorded^ the 
occurrence of 2‘J5 muscular variations in thirty-six 
subjects, and in auotlier set of the same number no 
less than 558 variations, those occurring on botli sides 
of the body being only reckoned as one. In the last 
set, not one body out of the thirty-six was “ found 
‘totally wanting in departures from the standard 
“descriptions of the muscular system given in ana- 
“ tomical text books.” A single body presented the 
extraordinary number of twenty-five distinct ab- 
normalities. The same muscle sometimes varies in 
many ways; thus Prof. Macalister describes® no less 


With respect to the “Cranial 
forms of the American abori- 
gines,” see Dr. Aitkeii Meigs in 
‘ Proc. Acad. Nat. Sci.' Phila- 
delphia, May, 18G8. On the 
Australians, see Huxley, in 
Lyeirs ‘ Antiquity of Man,^ 
1863, p. 87. (5a the ISand^vich 
Islanders, Prof. J. Wyman, 
‘Observations on Crania,’ Boston, 

1868, p. 18. 


® ‘Anatomy of the Arteries,* 
by R. Quain. Preface, vol. i. 
1844. 

* ‘Transact. Royal Soc. Edin- 
burgh,’ vol. xxi^. pp. 175, 189. 

® ‘IToc. Royal 8oc.’ 1867, 
p. 544»; also 1868, pp. 483, 524. 
There is a previous paper, 1866, 
p. 229. 

® ‘Proc. R. Irish Academy,* 
vol. X. 1868, p. 141. 
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than twenty distinct variations in the palmaris ac- 
cessorius. 

The famous old anatomist, AYolff,^ insists that the 
internal viscera are more variable than •the external 
parts : Nulla particula est quie non aliter et aliter in 
aliis se Jiaheat hominihus. He has even written a 
treatise on the choice of typical examples of the 
viscera for representation. A discussion on the beau- 
ideal of the liver, lungs, Iddneys, &c., as of the human 
face divine, sounds strange in our ears. 

The variability or diversity of the mental faculties 
in men of the same race, not to mention the greater 
differences between the men of distinct races, is so 
notorious that not a word need here be said. So it is 
with the lower animals. All wlio have had charge of 
menageries admit this fact, and we see it plainly 
in our dogs and other domestic animals. Brehm 
especially insists that each individual monkey of those 
which ho kept tame in Africa had its own peculiar 
disposition and temper: ho mentions one baboon 
remarkable for its high intelligence ; and the keepers 
in the Zoological Gardens pointed out to me a monkey, 
belonging to the New World division, equally remark- 
able for intelligence, llengger, also, insists on the 
diversity in the various mental characters of the 
monkeys of the same species which he kept in 
Paraguay; and this diversity, as he adds, is partly 
innate, and partly the result of the manner in which 
they have been treated or educated.® 

I have elsewhere \so fully discussed the subject of 

‘ Act. Acad. St. Petersburg,* von ‘Paraguay,* si 57. 

1778, part ii. p. 217. ^ ® ‘Variation of Animals and 

• Brehm, ‘ Thierleben,* B. i. s. Plants under Domestication/ 

58, 87. Rengger, ‘ Saiigethiere vol. ii. chap xii. 
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Inheritance, that I need here add hardly anything. A 
greater number of facts have been collected with respect 
to the transmission of the moat trifling, as well as of 
the most inaportant characters in man, than in any of 
the lower animals; though the facts are copious 
enough with respect to the latter. So in regard to 
mental qualities, their transmission is manifest in our 
dogs, horses, and other domestic animals. Besides 
special tastes and habits, general intelligence, courage, 
bad and good temper, &c., are certainly transmitted. 
With man we see similar facts in almost every family ; 
and we now know, through the admirable labours of Mr. 
Gal ton/® that genius which implies a wonderfully com- 
plex combination of high faculties, tends to be in- 
herited ; and, on the other hand, it is too certain that 
insanity and deteriorated mental powers likewise run 
in families. 

With respect to the causes of variability, we are in 
all cases very ignorant ; but we can see that in man as 
in the lower animals, they stand in some relation to 
the conditions to which each species has been exposed, 
during several generations. Domesticated animals 
vary more than those in a state of nature ; and this 
is apparently due to the diversified and changing 
nature of the conditions to which they have been 
subjected. In this respect the different races of man 
resemble domesticated animals, and so do the in- 
dividuals of the same race, when inhabiting a very 
wide area, like that of America. We see the influence 
of diversified conditions in the mi)re civilised nations ; 
for the members belonging to different grades of rank, 

‘ Hereditary Genius : an Inquiry into its Laws and Conse* 
quences,’ 1869 . 
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and following difforeni; occupations, present a greater 
range of character than do the members of barbarous 
nations. But the uniformity of savages has often 
been exaggerated, and in some cases casi hardly be 
said to exist.^^ It is, nevertheloss, an error to speak 
of man, even if we look only to the conditions to 
which ho has been exposed, as “far more domesti- 
“ cated ” than any other animal. Some savage races, 
such as the Australians, are not exposed to more 
diversilied conditions than are many species which 
have a wide I’ango. In anotlier and much more 
important respect, man differs widely from any strictly 
domesticated animal ; for his breeding has Jiever long 
been controlled, either by methodical or unconscious 
selection. No race or body of men has been so com- 
[)l(3tcly subjugated by other men, as that certain 
individuals should bo preserved, and thus unconsciously 
sidected, from somehow excelling in utility to their 
masters. Nor have certain male and female individuals 
been intentionally picked out and matched, except in 
the well-known case of the Prussian grenadiers; and 
in this case man obeyed, as might have been expected, 
the law of methodical selection ; for it is asserted that 
many tall men were reared in the villages inhabited 
by the grenadiers and their tall wives. In Sparta, 
also, a form of selection was followed, for it was 
enacted that all children should be examined shortly 

^ Mr. Bates Remarks (‘ The “ fine features, and another was 
iNatiiraiist on the Amazons,’ “quite Mongolian in breadth 
Yol. ii, p. 159), with ro- “ and prominence of check, 
spect to the Indians of thl same “ spread of nostrils, and obli- 
bouth American tribe, “no two “qu(ty of eyes.’** 

“of tliem were at all similar in Blumeiibach, « Treatises on 

“the shape of the head; one Anihropolog.’ En^r, translat., 

“ man had an oval visage with 1865, p. 205. 
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after birth ; the well-formed and vigorous being 
preserved, the others left to perish.^® 

If we consider all the races of man as forming a 
single speciop, his range is enormous; but some 
separate races, as the Americans and Polynesians, 
have very wide ranges. It is a well-known law that 
widely-ranging species are much more variable than 
species with restricted ranges ; and the variability of 
man may with more truth be compared with that of 
widely-ranging species, than with that of domesticated 
animals. 

Not only does variability appear to be induced in 
man and the lower animals by the same general causes, 
but in both the same parts of the body are affected in 
a closely analogous manner. This lias been proved in 

Milford’s ‘ History ol to the lioullh ;ukI vi<^our of 

Greece,’ vol. i. p. It their children. 'I'lie Grccinu 

appears also from a passage in poet, Tlicognis, who lived 550 

Xenophon’s ‘Memorabilia,* B. b.o., clearly saw how important 

ii. 4 (to which my attention has selection, if carefully applied, 

been called by the Rev. J. N. would be for Ibe improvement 

Hoare), that it was a well of mankind. He saw, likewise, 

recognised principle with the that Avealth often checks the 

Greeks, that men ought to proper action of sexual selection, 

select their wives with a view He thus av rites : 

“ With kine and horse?, Kuriius ! Ave proceed 
By reasonable rules, and choose a breed 
For profit and increase, at any price ; 

Of a sound stock, AAithout deftet or vice. 

But, in the daily matches that wo make, 

The price is everything : for money’s sake, 

Men marry : w’omeii aio in marriage given 
The churl or ruffian, that in Avealth has thrjvcn, 

May match his ofispiing with the proudest race : 

Thus everything is mix’d, noble and base ! 

If then in outward maimer, form, And mind, 

You fiiM us a degiatled, motley kind, 

Wonder no more, my friend I the cause is plain. 

And to lament the consequence is vain.” 

(The works of J. Hookham Frere, vol. ii. 1872, p. 334.) 
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such full detail by Godron and Quatrefages, that I 
need here only refer to their works.^^ Monstrosities, 
which graduate into slight variations, are likewise so 
similar in man and the lower animals, that the same 
classification and the same terms can be used for both, 
as has been shewn by Isidore Geoflroy St.-Hilaire.^® 
In my work on the variation of domestic animals, I 
have attempted to arrange in a rude fashion the laws 
of variation under the following heads : The direct 
and definite action of changed conditions, as exhibited 
by all or nearly all the individuals of the same species, 
varying in the same manner under the same circum- 
stances. The effects of the long- continued use or 
disuse of parts. The cohesion of homologous parts. 
The variability of multiple parts. Compensation of 
growth ; but of this law I have found no good instance 
in the case of man. The effects of the mechanical 
pressure of one part on another ; as of the pelvis on 
the cranium of the infant in the womb. Arrests of 
development, loading to the diminution or suppression 
of parts. The reappearance of long-lost characters 
through reversion. And lastly, correlated variation. 
All these so-called laws apply equally to man and the 
lower animals ; and most of them even to plants. It 
would be superfluous here to discuss all of them but 


Godroii, ‘ De I’Espccc,' 1859, 
tom. ii. livre 3. Quatrefages, 
‘ Unite de TEsi-i'ce Humaine,’ 
1861. Also Lectures on An- 
thropology, given in the ‘ llevue 
des Cours Scicntifi(iue.>V 1860- 
1868. 

‘ Hist. G6n.et Part, des Ano- 
malies de rOrganisation,* in three 
volumes, tom. i. 1832. 


1 have fully discussed these 
laws in rny * Variation of Ani- 
mals and Plants under Domesti- 
cation,* vol. ii. chap, xxii. and 
xxiii. M. J. P. Durand has 
lately (1808) published a valu- 
abie essay ‘Ufc ^Influence des 
Milieux,* &c. He lays much 
stress, in the case of plants, on 
the nature of the soil. 
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seyeral are so important, that they must be treated 
at considerable length. 

The direct and definite action of changed conditions , — 
This is a most perplexing subject. It cannot be denied 
that changed conditions produce some, and occasionally 
a considerable effect, on organisms of all kinds ; and it 
seems at first probable that if sufficient time were 
allowed this would be the invariable result. But 1 
have failed to obtain clear evidence in favour of this 
conclusion; and valid reasons may be urged on the 
oilier side, at least as far as the innumerable structures 
are concerned, which are adapted for special ends. There 
can, however, be no doubt that changed conditions 
induce an almost indefinite amount of fluctuating 
variability, by which the whole organisation is ren- 
dered in some degree plastic. 

In the United States, above 1,000,000 soldiers, who 
served in the late war, were measured, and the States 
in which they were born and reared wore recorded.^^ 
I'b’om this astonisliiiig number of observations it is 
proved that local influences of some kind act directly 
on stature ; and we further learn that “ the State 

where the pliysii'al growth has in great measure 

taken place, and tlie State of birth, which indicates 
“ the ancestry, seem to exert a marked influence on 
'‘the stature.” For instance, it is established, “that 
“ residence in the Western States, during the years of 
“ growth ^ to produce increase of stature.” On 
tlio other hand, it is certain that with sailors, their 
life delays growth, as sliewn “ byi tlio great difference 
" between tSe statures of soldiers and sailors at the 

‘ Invcstigaiious in Military IbOO, by 13. A. Gould, p. 93, 107, 
and Anthrop. Stallstic.s,’ (fee. 126, 131, 13-1. 
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“ ages of seventeen and eighteen years.” Mr. B. A. 
Gould endeavoured to ascertain the nature of the 
inflnences which thus act on stature ; but he arrived 
only at negative results, namely, that •they did not 
relate to climate, the elevation of the land, soil, nor 
even “ in any conti’olling degree ” to the abundance or 
the need of the comforts of life. This latter conclusion 
is directly opposed to that arrived at by Villerme, from 
the statistics of tlie height of the conscripts in different 
parts of France. When we compare the differences in 
stature between the Polynesian chiefs and the lower 
orders within the same islands, or between the in- 
habitants of the fertile volcanic and low barren coral 
islands of the same ocean, or again between the 
Fuegians on tlie eastern and western shores of their 
country, where the means of subsistence are very 
different, it is scarcely possible to avoid the conclusion 
that better food and greater comfort do influence 
stature. But the preceding statements shew how 
difficnlt it is to arrive at any precise result. Dr. 
Beddoe has lately proved that, with the inhabitants of 
Britain, residence in towns and certain occupations 
have a dotcrioratiiig influence on height ; and he infers 
tliat the result is to a certain extent inherited, as is 
likewise the case in the United States. Dr. Beddoe 
further believes that wherever a “race attains its 
“ maximum of physical development, it rises highest in 
“energy and moral vigour,”^® 

“ For llie I’olyiiesiaiis, sec allied Hindoos inhabiting the 
Priclmrd’s ^Physical Hist, of Upper Ganges and Bengal ; see 
Mankind,’ vol. v. 1817, f. 145, El ph instone’s ‘ History of India,’ 
283. Also Godron,‘DerEspcce,’ vol. ‘i. p. 324. * 
tom. ii. p. 289. There is also Memoirs, A ntbropolog.Soc.* 

a rcmarlwahle difference in ajv vol. iii. 18G7-G9, pp. 5G1, 6G5, 
l^earance between the closely- 567. 
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Whether external conditions produce any other direct 
effect on man is not known. It might have hoen ex- 
pected that differences of climate would have had a 
marked influence, inasmucli as the liiiigs and kidneys 
^ire brought into activity under a low temperature, 
And the liver and skin under a high one.-® It was 
formerly thought that the colour of the skin and the 
character of the hair wore determined by light or 
heat ; and although it can hardly be denied that some 
effect is thus produced, almost all observers now agree 
that the effect has been very small, even after exposure 
during many ages. But this subject will be more 
properly discussed when we treat of the different races 
of mankind. With our domestic animals there are 
grounds for believing that cold and damp directly 
afiect the growth of the hair ; but I have not met with 
any evidence on this head in the case of man. 

Efecis of the increased Use and Disuse of Parts.- ■ 
It is well known that use strengthens the muscles in 
the individual, and complete disuse, or the destruction 
of the proper nerve, weakens them. When the eye is 
destroyed, the optic nerve often 1)ecomcs atrophied. 
When an artery is tied, the lateral channels increase 
not only in diameter, but in the thickness and strength 
of their coats. When one kidney ceases to act from 
disease, the other increases in size, and docs double 
work. Bones increase not only in thickness, but in 
length, from carrying a greater weight.^^^ Diflerent 

Dr. Brakcnrid^e, ‘ Theory . f iiicstication,’ vol. ii. pp. 297-300. 
Diathesis,’ ‘Medical Times, ’June Dr. Jaeger, “ Ueber das Liiii- 
19 and July 17, \869. genwachsthiim der Knochen,” 

I have given authorities for ‘Jonaischen Zeitschrift,’ B. v. 
these several statements in my llcft. i. 

* Variation of Animals under Do- 
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occupations, habitually followed, load to changed pro- 
portions in various parts of the body. Thus it was 
ascertain( 3 d by the United States Commissions^ that 
the legs of the sailors employed in the Jp-te war were 
longer by 0*217 of an inch than those of the soldiers, 
though the sailors were on an average shorter men ; 
whilst their arms were shorter by 1*09 of an inch, and 
therefore, out of proportion, shorter in relation to their 
lesser height. This shortness of the arms is apparently 
due to their greater use, and is an unexpected result : 
but sailors chiefly use their arms in pulling, and not 
in supporting weights. With sailors, the girth of the 
neck and the depth of the instep are greater, whilst 
the circumference of the chest, waist, and hips is less, 
than in soldiers. 

Whether tlie several foregoing modi flea t ions would 
become hereditary, if the same habits of life were fol- 
lowed during many generations, is not known, but it is 
probable. Ecngger attributes the thin logs and thick 
arms of the Payagnas Indians to successive generations 
having passed nearly their wliole lives in canoes, with 
their lower extremities motionless. Other writers have 
come to a similar conclusion in analogous cases. Ac- 
cording to Cranz,^^ who lived for a long time with the 
Esquimaux, “ the natives believe that ingenuity and 
“dexterity in seal-catching (their highest art and 
“ virtue) is hereditary ; there is really something in it, 
“ for the son of a celebrated seal-catcher will distinguish 
“ himself, tlfough he lost his father in childhood.’’ But 
in this case it is mental aptitude, quite as much as 

t t 

‘ Tnvestii!;ations,’ &c. By B. 1830, s. 4. 

A. (lould, 1809, p. 288. ^ ‘llisU.'iy ofGreonlaiid,' Eng. 

‘Biiugethicrovon Paraguay,' translat. 1767, vol. i. p. 230. 
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bodily structure, which appears to be inherited. It is 
asserted that the hands of English labourers are at 
birth larger than those of the gentry.^® From the 
correlation \thich exists, at least in some cases, 
between the development of the extremities and of 
the jaws, it is possible that in those classes which do 
not labour much with their hands and feet, the jaws 
would be reduced in size from this cause. That they 
are generally smaller in refined and civilised men than 
in hard-working men or savages, is certain. But with 
savages, as Mr. Rerbert Spencer has remarked, the 
greater use of the jaws in chewing coarse, uncooked 
food, would act in a direct manner on the masticatory 
muscles, and on the bones to which they are attached. 
In infants, long before birth, the skin on the soles of 
the feet is thicker than on any other part of the 
body ; and it can hardly be doubted that this is due 
to the inherited effects of pressure during a long series 
of generations. 

It is familiar to every one that watchmakers and 
engravers are liable to bo short-sighted, whilst men 
living much out of doors, and especially savages, are 
generally long-sighted.^^ 'Short-sight and long-sight 
certainly tend to be inherited.^® The inferiority of 


“ ‘Intcnnarriage.’ By Alex. 
Walker, 1838, p. 377. 

^ ‘The Variation of Animals 
under Domestication,^ vol. i, p. 
173. 

‘ Principles of Biology,’ vol. 
I p. 455. 

“ Paget, ‘ Lectures on Surgical 
Pathology,’ vol. ii. 1853, p. 200. 

® It is a singular and unex- 
pected fact that sailors are in- 
ferior to landsmen in their mean 


distance of distinct vision. Dr. 
B. A. Gould (‘Sanitary Memoirs 
of the War of the Rebellion,* 
18G9, p. 530), has proved this 
to be the case ; a^id lie accounts 
for it by the oidiiiaiy range of 
vision in sailors being “ restricted 
“ to the length of the vessel and 
“ the height of the masts.” 

‘The Variation of Animals 
under Domestication,' vol. i. p. 8. 


K 
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Europeans, in comparison with savages, in eyesight and 
ill the other senses, is no doubt the accumulated and 
transmitted effect of lessened use during many genera- 
tions ; for Eengger states that ho has repeatedly ob • 
served Europeans, who had been brought up and spent 
their whole lives with the wild Indians, who nevertheless 
did not equal them in the sharpness of their senses. 
Tlie same naturalist observes that the cavities in the 
skull for the reception of the several sense-organs are 
larger in the American aborigines than in Europeans; 
and this probably indicates a corresponding difference 
in the dimensions of the organs themselves. Blumeii- 
bach has also remarked on the large size of the nasal 
cavities in the skulls of the American aborigines, and 
connects this fact with their remarkably acute power 
of smell. The Mongolians of the plains of Northern 
Asia, according to Pallas, have wonderfully perfect 
senses ; and Prichard believes that the great breadth 
of their skulls across the zygomas follows from their 
highly-developed sense-organs.^^ 

The Qnechua Indians iiiliahit the lofty plateaux of 
Peru ; and Alcide d’Orbigny states that, from con 
tinually breathing a highly rarefied atmosphere, they 
have acquired chests and lungs of extraordinary 
dimensions. The cells, also, of the lungs are larger 


‘ Saugetliiere von Paraguay,’ 
s. 8, 10. I have had good op- 
portunities for observing the ex- 
traordinary poorer of eyesight in 
the Puegians, See also Lawrence 
(‘Lectures on Physiology,’ &c., 
1822, p. 404) on tWs same 
subject. M. Giraud-Teulon has 
recently collected (‘ liovue des 
Cours Scientifiques,’ 1870, p. 
625) a large and valuable body 


of evidence proving that the 
cause of short-sight, “ (Test le 
travail assidu, de 
“ Prichard, ‘Phys. Hist, of 
Mankind,’ on the authority of 
Blumenbach, vol. i. 1851, p. 311; 
for the statement by Pallas, voi. 
iv.* 1844, p. 40‘i\ 

® Quoted by Prichard, ‘ Re- 
searches into the Phys. Hist, of 
Mankind,’ vol. v. p. 463. 
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aud more numerous than in Europeans. These ob- 
servations have been doubted; but Mr. D. Forbes 
carefully measured many Aymaras, an allied race, 
living at th^ height of between 10,000 and 15,000 
feet; and he informs me^^ that they differ con- 
spicuously from the men of all other races seen by 
him in the circumference and length of their bodies. 
In his table of measurements, the stature of each man 
is taken at 1000, and the other measurements are 
reduced to this standard. It is here seen that the 
extended arms of the Aymaras are shorter than those 
of Europeans, and much shorter than those of Negroes. 
The legs are likewise shorter ; and they present this re- 
markable peculiarity, that in every Aymara measured, 
the femur is actually shorter than the tibia. On an 
average, the length of the femur to that of the tibia 
is as 211 to 252 ; whilst in two Europeans, measured 
at the same time, the femora to the tibim were as 244 
to 230 ; and in three Negroes as 258 to 2 11. The 
humerus is likewise shorter relatively to the forearm. 
This shortening of that part of the limb which is 
nearest to the body, appears to be, as suggested to me 
by Mr. Forbes, a case of compensation in relation with 
the greatly increased length of the trunk. The 
Aymaras present some other singular points of structure, 
for instance, the very small projection of the heel. 

These men are so thoroughly acclimatised to their 
cold and lofty abode, that when formerly carried down 
by the Spaniards to the low eastern plaii^i, and when 
now tempted down by high wages to the gold-washings, 
• « 

^ Mr. Forbes’ valuable paper don,’ new series, vol ii. 1870, p. 
is now publiahed in th« ‘Journal 193. 
of the Ethnological Soc. of Lon- 
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they suffer a frightful rate of mortality. Nevertheless 
Mr. Forbes found a few pure families which had sur- 
vived during two generations : and he observed that 
they still inherited their characteristic •peculiarities. 
But it was manifest, even without measurement, that 
these peculiarities had all decreased ; and on measure- 
ment, their bodies were found not to bo so much 
elongated as those of the men on the high plateau; 
whilst their femora had become somewhat lengthened, 
as had their tibim, although in a less degree. The 
actual measurements may be seen by consulting Mr. 

■ Forbes’s memoir. From these observations, tliere can, 
I thijik, bo no doubt that residence during many 
generations at a great elevation tends, both directly 
and indirectly, to induce inherited modifications in the 
proportions of the body.^® 

Although man may not have been much modified 
during tlie latter stages of his existence through the 
increased or decreasod use of parts, the facts now given 
shew that his liability in this respect has not been 
lost ; and we positively know that the same law holds 
good with the lower animals. Consequently we may 
infer that when at a remote epoch the progenitors of 
man were in a transitional state, and were changing 
from quadrupeds into bipeds, natural selection would 
probably have been greatly aided by the inherited effects 
of the increased or diminished use of the different parts 
of the body. 

c 

Arrests of Development, is a difi’erenco between 

i. 

“ ])r. Wilckens (‘ Landwii-th- domestic aniinafis, which live in 
pclialt. Wochenhlatt,’ No. 10, mountainous regions, have their 
1869) has lately publishiHl jin frames modified, 
interesting Essay sbcwiiig how 
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arrested development and arrested growth, for parts in 
the former state continue to grow whilst still retaining 
their early condition. Various monstrosities come under 
this head ; Snd some, as a cleft-palate, are known 
to be occasionally inherited. It will suffice for our 
purpose to refer to the arrested braiu-dovelopment of 
microcephalous idiots, as described in Vogt s memoir.^® 
Their skulls are smaller, and the convolutions of the 
brain are less complex than in normal men. The 
frontal sinus, or the projection over the eye -brows, is 
largely developed, and the jaws are prognathous to an 
^^effrayant'^ degree; so that these idiots somewhat 
resemble the lower types of mankind. Tlieir in- 
telligence, and most of their mental faculties, are 
extremely feeble. They cannot acquire the power of 
speech, and are wliolly incapable of prolonged atten- 
tion, but are much given to imitation. They are 
strong and remarkably active, continually gambolling 
and jumping about, and making grimaces. They often 
ascend stairs on all-fours; and are curiously fond of 
climbing up furniture or trees. We arc thus reminded 
of the delight shewn by almost all boys in climbing 
trees ; and this again reminds us how lambs and kids, 
originally alpine animals, delight to frisk on any 
hillock, however small. Idiots also resemble the 
lower animals in some other respects; thus several 
cases are recorded of their carefully smelling every 
mouthful of food before eating it. One .idiot is de- 
scribed as often using his mouth in aid of his hands, 
whilst huntin" for lice.^ They areWten filthy in their 
habits, and have no sense of decency ; and several cases 

‘ M^noire sur les Microc^pliales,* 1867, pp. 60, 125, 169, 171, 
184—198. 
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have been published of their bodies being remarkably 
hairy.®’ 

Reversion.— of the cases to here given, 
might have been introduced under the last heading. 
When a structure is arrested in its development, but 
still continues growing, until it closely resembles a 
corresponding struchire in some lower and adult 
member of the same group, it may in one sense bo 
considered as a case of reversion. Tlie lower members 
in a group give us some idea how the common pro- 
genitor was probably constructed ; and it is hardly 
credible that a complex part, arrested at an early 
phase of embryonic development, should go on growing 
so as ultimately to perform its proper function, unless 
it had acquired such power during some earlier state 
of existence, when tlie present exceptional or arrested 
structure was Jiormal. The simple brain of a micro- 
cephalous idiot, in as far as it resembles that of an 
ape, may in this sense be said to offer a case of 
reversion.-’^ Tliere are other cases which come more 


Prof, [.aycock sums u]) tlio 
cliaractcr of brute-like idiots by 
calling llieni theroid; ‘Journiil 
of Mental Science,’ July, 180a. 
Dr. Scott (‘ The Deaf and i)umb,’ 
2nd edit., 1870, p. 10) has often 
observed the imbecile smelling 
their food. See, on this same 
subject, and on the hairiness of 
idiots, Pr. Malidsley, ‘ Body and 
Mind,’ 1870, pp. 4(3-51. Pinel 
has also given a striking case of 
hairiness in an idiot. 

In my ‘Variation of Ani- 
mals under Domestication ’ (vol. 
ii. p. 67), I attributed tho not 
very rare cases of supernumerary 


m a mm 33 in women to reversion. 
I was led to this as a probable 
conclusion, by the additional 
inainma3 being generally placed 
symni' trically on the breast; and 
mure especially from one case, in 
which a single cflicient mamma 
occurred in the inguinal reginii 
of a woman, the daughter u( 
another woman with supernii- 
mcravy mamma). Bnt I n<n\ 
find (see, for instance, Prol. 
Preyer, ‘Der«Kampf um das 
Daaein,’ 1869, s. 45) that rmw- 
mvd erratiem occur in oth( r 
situations, as on the back, in 
the armpit, and on the thigh; 
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strictly under our present head of reversion. Certain 
structures, regularly occurring in the lower members 


the mammafi in this latter in- 
stance having given so much 
milk that the child was thus 
nourished. The prohahility that 
the additional niairma} a’c duo 
to reversion is lliiis much weak- 
ened; nevertheless, it still scims 
to me probable, because two pairs 
are often found symmetrically on 
the breast ; and of this I myself 
have received information in 
several cases. It is well known 
that some Lemurs normally have 
two pairs of mamiric'e on the 
breast. Five cases have been 
recorded of the pi esciico of more 
than a pair of mamimc (of course 
rudimentary) in the mfilo sex of 
mankind ; see * Journal of Anal, 
and Physiology,’ 1872, p. 5(1, for 
a case given by Dr. llandysido, 
in which two brothers exhibited 
this peculiarity ; sec also a paper 
by Dr. Bartels, in ‘ licichcrt’a 
and du Boii-Rcymond’s Archiv.,' 
1872, p. 30 1*, In one of the cases 
alluded to by Dr. Bartels, a man 
bore five mamma*, one being 
medial and placed above the 
navel; Meckel von llemsbach 
thinks that this latter case is 
illustrated by a medial mamma 
occurring in certain Clieiroplera. 
Dll the whole, we may well doubt 
if additional mammas would ever 
havebecn developed in both sexes 
of mankind, had not his early 
progenitors been tirovided with 
more than a single pair. 

In the abov^ work (vol.^ii. p. 
12), I also attributed, thougli 
with much hesitation, the Ire- 
quent cases of polydactylism in 
nien and various animals to re- 


version. I was i>artly led to 
this through Prof. Owen’s state- 
ment, that some of the Ichthy- 
opterygia possess more than five 
digits, and therefore, as I sup- 
posed, had retained a primordisd 
condition ; but Prof. (Icgenbaur 
(‘Jenaischen Zeilschrift,’ B. v. 
Heft 3, s. 341), disputes Owen’s 
conclusion. On the other hand, 
according to the opinion lately 
advanced by Dr. Giinther, on 
the paddle of Ceratodus, which 
is provided with articulated bony 
rays on both sides of a central 
chain of bones, there seems no 
great diUlculty in admitting that 
six or moic digits on one side, 
or on both sides, might reappear 
through reversion. I am in- 
formed by Dr. Zouteveen that 
there is a case t>n record of a 
man having iwaity-four fingers 
and twenty-four toes! I was 
cliieflylc'l to the conclusion that 
the presence of supernumorary 
digits might be due to i eversion 
from the fact that such digits, 
not only are strongly inheriterl, 
but, as 1 then believed, had the 
power (-f regrowl h after ampu- 
tation, like the normal digits of 
the lower verfebrata. But I 
have ex[ilaiiiod in the Second 
Edition of my Variation under 
Domestication why I now place 
little reliance «u the rcci'rdcd 
cases of such rcgrowtli. Never- 
theless it deserves notioi*, inas- 
much as arrested development 
and reversion are intimately re- 
lated processes ; that various 
structures in an embryonic or 
arre.sted condition, such as a 
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of the group to which man belongs, occasionally make 
their appearance in him, though not found in the 
normal human embryo; or, if normally present in 
the human embryo, they become abnormaliy developed, 
although in a manner which is normal in the lower 
members of the group. These remarks will be rendered 
clearer by the following illustrations. 

In various mammals the uterus graduates from a 
double organ with two distinct orifices and two 
passages, as in the marsupials, into a single organ, 
which is in no way double except from having a slight 
internal fold, as in the higher apes and man. The 
rodents exhibit a j)erfcct series of gradations between 
these two extreme states. In all mammals the uterus 
is developed from two simple primitive tubes, the 
inferior portions of which form tlio cornua ; and it is 
in the words of Dr. Farre, by the coalescence of the 
“two cornua at their lower extremities that the body 
“ of the uterus is formed in man ; wliile in those 
“ animals in whicli no middle portion or body exists, 
“ the cornua remain ununited. As the development of 
“the uterus proceeds, the two cornua become gradually 
“ shorter, until at length they are lost, or, as it were, 
“ absorbed into the luidy of the uterus.’^ Tlio angles 
of the uterus are still jjroduced into cornua, even in 
animals as high up in the scale as the lower apes and 
lemurs. 

Now in women, anomalous cases are not very infre- 

« 

cleft palate, bifid uterus, &c., course to give up altogether the 
are frequently accompanM by idea that there is any relation 
liolydactylism. This has been between the d(3velopment of su- 
strongly insisted on by Meckel pernuuicriiry digits and reversion 
and Isidore GeijfiVoy St.-llilaire. to some lowly organised jiro- 
But at present it is the safest genitor of man. 
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quent, in which the mature uterus is furnished with 
cornua, or is partially divided into two organs; and 
such cases, according to Owen, repeat “ the grade 
‘‘of concentftitive development,” attained by certain 
rodents. Here perhaps we have an instance of a simple 
arrest of embryonic development, with subsequent 
growth and perfect functional development; for either 
side of the partially double uterus is capable of per- 
forming the proper office of gestation. In other and 
rarer cases, two distinct uterine cavities are formofl, 
cacli having its proper orifice and passage.®® No such 
stage is passed througli during the ordinary develop- 
ment of the embryo; and it is difficult to believe, 
though perhaps not impossible, that the two simple, 
minute, primitive tubes should know liow (if such an 
expression may bo used) to grow into two distinct 
uteri, each with a well-couvstructed orifice and passage, 
and each furnished with numerous muscles, nerves, 
glands and vessels, if they had not formerly passed 
tlirough a similar course of development, as in the case 
of existing marsupials. No one will pretend that so 
perfect a structure as the abnormal double uterus in 
woman could be the result of mere chance. But the 
principle of reversion, by whicli a long-lost structure is 
called back into existence, miglit serve as the guide for 
its full development, even alter the lapse of an enor- 
mous interval of time. 

Professor Canes trini, after discussing the foregoing 
and various analogous cases, arrives at the same con- 
clusion as that just given. lie adduces another 

See Dr. A Farre’a well- ‘Anatomy of Vertebrates,’ vol. 
known article in the ‘ Cyclop.T(lia iii., 1868, j). 687. Professor 
of Anatomy and Physiology,’ Tumor in ‘Edinburgli Medical 
vol. V. 1859, p. 642. Owen, Journal,’ February 1866. 
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instance, in the case of the malar bone,*® which, in 
some of the Qiiadrumana and other mammals, normally 
consists of two portions. This is its condition in the 
human foetus when two months old;* and through 
arrested development, it sometimes remains thus in 
man when adult, more especially in the lower progna- 
thous races. Hence Canestrini concludes that some 
ancient progenitor of man must have had this bone 
normally divided into two portions, which afterwards 
became fused together. In man the frontal bone 
consists of a single piece, but in the embryo, and in 
children, and in almost all the lower mammals, it con- 
sists of two pieces separated by a distinct suture. This 
suture occasionally persists more or less distinctly in 
man after maturity ; and more frequently in ancient 
than in recent crania, especially, as Canestrini has 
observed, in those cxliuincd from the Drift, and belong- 
ing to the brachycephalic type. Here again he comes 
to the same conclusion as in tlie amilogous case of tbo 
malar bones. In this, and other instances presently to 


‘ ATinuario della Soc. del 
Natn rails! i in Modeno.,’ 1867, 
p. 88. I’rof. Canestrini »ivcs 
extracts on this siil)ject from 
various authorities. Laurillard 
remarks, that as he has found a 
complete similnrity in the form, 
proportions, and ctmncclion of 
the two malar l)ones in several 
hiiruan subjects and in certain 
apes, he cannot consider this 
disposition of the parts as simply 
accidental. Another paper on 
this same anomaly liHs been 
published by Dr. Saviotti in the 
‘Gazzetta dcllo Cliuiche,’ Turin, 
1871, where be says that traces 
of the division may bo detected 


in about two per coni', of adult 
skulls ; ho also I'e marks that it 
more frequen I ly occurs in prog- 
nathous skulls, not of the Aryan 
race, than in others. See also 
(t. Dcloreiizi on the same siih- 
jt'Ct ; ‘ Tre nuovi casi d’ an om alia 
dell’ osso inalarc,’ 'fori no, 1872. 
Also, Fi. Morsclli, ‘Sopra una 
rara auomalia dell’ osso malare,’ 
Modena, 1872. Still more re- 
cently Gruber has written ;i 
pamphlet on the division of this 
boyo. 1 give,, these references 
teause a reviewer, without any 
grounds or scrufiles, has throun 
doubts on my statements. 
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be given, the cause of ancient races approaching the 
lower animals in certain characters more frequently 
than do the modern races, appears to be, that the 
latter stand ^t a somewhat greater distance in the long 
line of descent from their early semi-human pro- 
genitors. 

Various other anomalies in man, more or less ana- 
logous to the foregoing, have been advanced by dif- 
ferent authors, as cases of reversion ; but these seem 
not a little doubtful, for we have to descend extremely 
low in the mammalian scries, before we find such 
structures normally present.*^ 

In man, the canine teeth are perfectly cfiicient 
instruments for mastication. But their true canine 
character, as Oweii'^^ remarks, “ is indicated by the 
conical form of the crown, whicli terminates in an 
“ obtuse point, is convex outward and flat or sub-con- 
cave within, at the base of which surface there is a 
feeble prominence. The conical form is best expressed 
“in the Mclanian races, especially the Australian. 

A whole series of cavses is variations occur during an early 

given by Isid. GrcodVoy St.- period of development, having 

Hilaire, ‘Hist, des Anomnlic.s,’ no relation to reversion; yot 

tom. iii. p. A'fVJ. A reviewer such variations might be pre- 

(‘ Journal of Anat. and I’hysio- served ainl accumulated, if in 

logy,’ 1871, p. 36(j) blames me any w;iy serviceable, for instance, 

much for not having discussed in shortening and simplifying 

the numerous casis, which have thocoursoofdevelopiiienl ? And 

been recorde^l, of various parts again, why should not injurious 

arrested in their dcivelopincut. abnormalities, such as atro[>hied 

He says that, according to my or liypertrophied ])arts, which 

theory, “ every transient con- have no relation to a former 

“dition of an organ, during its rtale^of existence, occur at an 

“development^ is not oqly a early period, as well as during 

“means to an end, but once wsis maturity ? 

“an end in itself.’’ 1'his does ‘Anatomy of Vertebrates,’ 

not seem to me necessarily to vol. iii. 18(38, p. 823. 
bold good. Why should not 
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‘‘The canine is more deeply implanted, and by a 
‘‘ stronger fang than the incisors.” Nevertheless, this 
tooth no longer serves man as a special weapon for 
tearing his enemies or prey ; it may, therefore, as far 
as its proper function is concerned, be considered as 
rudimentary. In every large collection of human 
skulls some may be found, as Hackol observes, with 
tlie canine teeth projecting considerably beyond the 
others in the same manner as in the anthropomorphous 
apes, but in a loss degree. In tliesc cases, open spaces 
between the teeth in the one jaw are left for the 
reception of the canines of the opposite jaw. An inter- 
space of this kind in a Kaffir skull, figured by Wagner, 
is surprisingly wide.‘“ Considering liow few are the 
ancient skulls which liave been examined, compared to 
recent skulls, it is an interesting fact that in at least 
three cases the canines project largely; and in the 
Naulotte jaw they are spoken of as enormous.'*® 

Of the anthropomorplious apes the males alone have 
their canines fully developed; but in the female 
gorilla, and in a less degree in the female orang, these 
teeth project coiisiderahly beyond theotliers; therefore 
the fact, of wliicli I have been assured, that women 
someiimes have considerably projecting canines, is no 
serious objection to the belief that tlieir occasional 
great development in man is a case of reversion to an 
ape-like progenitor. He who rejects with scorn the 
belief that the shape of his own canines, and their 
occasional great dev'clopnient in other men, are due to 


‘Geuerelle MorplicAogie,* 
18G6, B. ii. 8. civ. 

Carl Vogt’s ‘Lectures on 
Man,’ Eng. translat. 1804, p. 


Carter Blake, on a jaw 
from 'La Naulclte, * Antliropolog. 
Review,’ 1867, p. 295. Schaaff- 
hausen, ibid. 1868, p, 426. 
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our early forefathers having been proviclccl with these 
formidable weapons, will probably reveal, by sneering, 
the line of his descent. For though he no longer 
intends, nor lias the power, to use these teeth as wea- 
pons, he will unconsciously retract his ‘‘ snarling 
muscles ” (thus named by Sir 0. Bell),^® so as to expose 
them ready for action, like a dog prepared to fight. 

Many muscles are occasionally developed in man, 
which are proper to the Quadrumana or other mammals. 
Professor Vlacovich^^ examined forty male subjects, 
and found a muscle, called by him the ischio-pubic, in 
nineteen of them; in three others there was a liga- 
ment which represented this muscle ; and in the 
remaining eighteen no trace of it. In only two out of 
thirty female subjects was this muscle developed on 
both sides, but in three others the rudimentary liga- 
ment was present. This muscle, therefore, appears to 
be much more common in the male than in the female 
sex ; and on the belief in the descent of man from some 
lower form, the fact is intelligible ; for it has been 
detected in several of the lower animals, and in all of 
these it serves exclusively to aid the male in the act of 
reproduction. 

Mr. J. Wood, in his valuable series of papers/® has 


^ ‘ The Anatomy of Expres- 
sion,’ 18d4, pp. no, 131. 

Quoted by Prof. Cancstriiii 
in the ‘Annaario,’ &c., 18G7, 
p. 90. 

These papers deserve care- 
ful study by any one who 
desires to learn how frequently 
our muscles var;f,andm varying 
come to resemble those of the 
Quadrumana. The following 
references relate to the few points 


touched on in my text : ‘Proc. 
Boyal 8oc.’ vol. xiv. 18G5, ]ip. 
379-384; vol. xv. 18G6, pp. 
211, 242 ; vol. xv. 18G7, p. 544 ; 
vol. xvi. 18G8, m 524. I may 
here add that Dr. Murie and 
Mr. St. George Mi v art have 
shewn wn their Memoir on the 
Lemuroidoa (‘Transact. Zoolog. 
Soc.* vol. vii. 1869, p. 96), how 
extraordinarily vari/iblo some of 
the muscles are in these animals, 
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minutely described a vast number of muscular variations 
in man, which resemble normal structures in the lower 
animals. The muscles which closely resemble those 
regularly present in our nearest allies, the Quad- 
rumana, are too numerous to be here even specified. 
In a single male subject, having a strong bodily frame, 
and well-formed skull, no less tlian seven muscular 
variations were observed, all of which plainly repre- 
sented muscles proper to various kinds of apes. 
This man, for instance, had on both sides of his neck a 
true and powerful “ levator davietilw,^^ such as is found 
in all kinds of apes, and which is said to occur in about 
one out of sixty human subjects.^^ Again, this man 
had a special abductor of the metatarsal bone of the 
fifth digit, such as Professor Huxley and Mr. Flower 
“have shewn to exist uniformly in the higher and 
“ lower apes.’’ I will give only two additional cases ; 
the acromio-basilar muscle is found in all mammals 
below man, and seems to be correlated with a quadru- 
pedal gait,^^ and it occurs in about one out of sixty 
human subjects. In the lower extremities Mr. 
Bradley found an abductor ossis metatarsi qumti in 
both feet of man ; this muscle had nut up to that time 
been recorded in mankind, but is always present in the 
anthropomorphous apes. The muscles of the hands 
and arms — parts which are so eminently characteristic 
of man — are extremely liable to vary, so as to resemble 


the lowest iifembers of the ‘Proc. R. Irish Academy,’ vol. 
Primates. Gradations, also, in x. 1808, p. 124. 
the muscles leading to strijcturcs ^ Mr. Champneys in ‘ Journal 
found in animals still lower in of Anat. and Pliys.’ Nov., 1871, 
the scale, are numerous m the p. 178. 

Lemuroidea. “ ‘Journal of Anat. and 

** iSeo also Pro£ Macalister in Phys.’ May, 1872, p. 421. 
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the corresponding muscles in the lower animals.^^ 
Such resemblances are either perfect or imperfect ; yet 
in the latter case they are manifestly of a transitional 
nature. Certain variations are more common in man, 
and others in woman, without our being able to assign 
any reason. Mr. Wood, after describing numerous 
variations, makes the following pregnane I'emark: 
‘‘Notable departures from the ordinary type of the 
‘•muscular structures run in grooves or directions, 
“ which must be taken to indicate some unknown 
“ factor, of much importance to a comprehensive know- 
“ lodge of general and scientific anatomy.*' 

That this unknown factor is reversion to a former 
state of existence may be admitted as in the highest 
degree probable.®* It is quite incredible that a man 

Prof. MacalistiT (ibid. p. evolutiouisiii, admit ting even the 
121) bas tabulated his obscr- possibility uf either of his first 
vations, and finds that muscular propositions. Prof. Macalister 
abnormalities are most frequent has also described (* Proc. R. 
in the fore-arms, secondly, in Irish Acad.’ vol. x. 1804, p. 138) 
tlio face, thirdly, in the foot, varialious in the Jlexor pollids 

“ 3'iie Rev. Dr. Haughton, longust remarkable from their 
after giving (‘ Proc. R. Irish relations to the same muscle in 
Academy,’ June 27, 1804, p. the Quadrimiana. 

715) a remarkable case of varia- Since the first edition of 

t ion in the human /ej:;or this book ajjpeared, Mr. Wood 

hngus, adds, “This remarkable has published another memoir in 
“ example shows that man may the ‘Phil. Transactions,’ 1870, 
“ sometimes possess the arrange- p. 83, on the varieties of the 
“ inent of tendons of thumb and muscles of the human neck, 
“lingers characteristic of the shoulder, and chest. He hero 
“ macaque ; but whether such a sliows how extremely variable 
“ case should be regarded as a these muscles are, and how often 
“ macaque [lassing upwards into and how closely the variations 
“ a man, or a man passing resemble the noftnal muscles of 
“ downwards into a macaque, or the lower animals. He sums up 
“ as a congenital freak of nature, by rc’iiarking, “It will bo 
“1 cannot undertake to sty.” “enough for my purpose if I 
It is satisfactory to hear so “ have succeeded in shewing the 
capable an anatomist, and so “more important forms which, 
embittered an opponent of “ when occurring as varieties in 
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should through mere accident abnormally resemble 
certain apes in no less than seven of his muscles, if 
there had been no genetic connection between them. 
On the other hand, if man is descended torn some ape- 
like creature, no valid reason can be assigned why 
certain muscles sliould not suddenly reappear after an 
interval of many thousand generations, in the same 
manner as with horses, asses, and mules, dark-coloured 
stripes suddenly reappear on the legs, and shoulders, 
after an interval of hundreds, or more probably of 
thousands of generations. 

These various cases of reversion are so closely 
related to tliose of rudimentary organs given in the 
first chapter, that many of them might have been 
iiidifierently introduced either there or here. Thus a 
human uterus furnished with cornua may be said to 
represent, in a rudimentary condition, the same organ 
ill its normal state in certain mammals. Some parts 
which are rudimentary in man, as the os coccyx in 
both sexes, and the mammae in the male sex, are always 
present; whilst others, such as the supracondyloid 
foramen, only occasionally appear, and therefore might 
have been introduced under the head of reversion. 
These several reversionary structures, as well as the 
strictly rudimentary ones, reveal the descent of man 
from some lower form in an unmistakable manner. 

Correlated Variation , — In man, as in the lower 
animals, ma"ny structures are so intimately related, 


“tho hviman subject, tend to “Darwinian principle of rever- 
“ exhibit in a sufficiently? marked “sion, or law of inheritance, in 
“ manner what maybe considered “ this department of anatomical 
“ as proofs and examples of the “ science.” 
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tlijifc when one part varies so docs another, without our 
heinir able, in most cases, to assign any reason. We 
cannot say wlietlier the one part governs the other, or 
whether boUi are governed by some earlier developed 
part. Various monstrosities, as I. GcofFroy repeatedly 
insists, are thus iiitimately connected. Homologous 
structures are particularly liable to change together, 
as we see on the opposite sides of the body, and in 
the upper and lower extremities. Meckel long ago 
remarked, that when the muscles of the arm depart 
from their proper type, they almost always imitate 
those of the leg ; and so, conversely, with the muscles 
of tlie legs. Tlie organs of sight and hearing, the teeth 
and hair, the colour of the skin and of the hair, colour 
and constitution, are more or less correlated.®^ Pro- 
fessor Schaaffhausen iirst drew attention to the relation 
apparently existing between a muscular frame and the 
strongly-pronounced supra-orbital ridges, which are so 
characteristic of the lower races of man. 

Pesides the variations which can be grouped witli 
more or loss probability under the foregoing heads, 
there is a large class of variations which may be 
provisionally called spontaneous, for to our ignorance 
they appear to arise without any exciting cause. It 
can, however, be shewn that such variations, whether 
consisting of slight individual differences, or of 
strongly-marked and abrupt deviations of structure, 
depend much more on the constitution of the organism 
than on the nature of the conditions to which it has 
been subjected.®*^ ^ 

• t 

“ The authorities for these Domebticatioii,* vol. ii. up, 320- 
several statements are given in 335. 

my ‘ Variation of Animals under ^ This whole subject has been 
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JlaU. of Increase . — Civilised populations have been 
known under favourable conditions, as in the United 
States, to double their numbers in twenty-five years ; 
and, according to a calculation, by Euler* this might 
occur in a little over twelve years.*^^ At the former 
rate, the present population of the United States 
(thirty millions), would in 657 years cover the whole 
terraqueous globe so thickly, that four men would have 
to stand on each square yard of surface. The primary 
or fundamental check to the continued increase of man 
is the difficulty of gaining subsistence, and of living in 
comfort. We may infer that this is the case from 
what we see, for instance, in the United States, whore 
subsistence is easy, and there is plenty of room. If 
such means were suddenly doubled in Great Britain, 
our number would be quickly doubled. With civilised 
nations this primary check acts chiefiy by restraining 
marriages. The greater death-rate of infants in the 
poorest classes is also very important ; as well as the 
greater mortality, from various diseases, of the inhabi- 
tants of crowded and miserable houses, at all ages. 
The effects of severe epidemics and wars are soon 
counterbalanced, and more than counterbalanced, in 
nations placed under favourable conditions. Emigra- 
tion also comes in aid as a temporary check, but, with 
the extremely poor classes, not to any great extent. 

There is reason to suspect, as Malthus has remarked, 
that the reproductive power is actually less in barbar- 
ous, than in civilised races. We know nothing 


discussed in chap, xxiii. vol. ii. ‘Eisayon the Principle of Popu- 
of my « Variation of Animals lation,’ by the Rev. T. Maltlms, 
and Plants under Domestication.* vol. i. 1826, p. 6, 517, 

^ See the ever memorable 
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positively on this liead, for with savages no census has 
been taken; but from the concurrent testimony of 
missionaries, and of others who have long resided with 
such people, *it appears that their families are usually 
small, and large ones rare. This may be partly 
accounted for, as it is believed, by the women suckling 
tlieir infants during a long time; but it is highly 
I)robable that savages, who often suffer much hardship, 
and who do not obtain so much nutritious food as 
civilised men, would be actually less prolific. I have 
shewn in a former work,®® that all our domesticated 
quadrupeds and birds, and all our cultivated plants, 
are more fertile than the corresponding species in a 
state of nature. It is no valid objection to this con- 
clusion that animals suddenly supplied with an excess 
of food, or when grown very fat ; and that most plants 
on sudden removal from very poor to very rich soil, are 
rendered more or less sterile. We might, therefore, 
expect that civilised men, who in one sense are highly 
domesticated, would be more prolific than wild men. 
It is also probable that the increased fertility of 
civilised nations would become, as with our domestic 
animals, an inherited character : it is at least known 
that with mankind a tendency to produce twins runs 
in families.®® 

Notwithstanding that savages appear to be less 
prolific than civilised people, they would no doubt 
rapidly increase if their numbers were not by some 
means rigidly kept down. The Santali, or hill-tribes 
of India, have^ recently afforded a good illustration of 

p/* ‘ Variation of Animals and Mr. Sedgwick, ‘British and 

Hants under Domestication,’ Foreign Medico-Chirurg. Re- 
vol. ii. pp. 111-113, 163. view,’ July, 1863, p. 170. 
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this fact; for, as shewn by Mr. Hunter,®” tliey have 
increased at an extraordinary rate since vaccination 
has been introduced, other pestilences mitigated, and 
war sternly repressed. This increase, hoVcver, would 
not have been possible had not these rude people spread 
into the adjoining districts, and worked for hire. 
Savages almost always marry; yet there is some 
prudential restraint, for they do not commonly marry 
at the earliest possible age. Tlie young men are often 
required to shew that they can support a wife ; and 
they generally have first to earn the price with wliich 
to purchase her from her parents. With savages the 
difficulty of obtaining subsistence occasionally limits 
their number in a much more direct manner than with 
civilised people, for all tribes periodically sulfer from 
severe famines. At such times savages are forced to 
devour much bad food, and their health can hardly fail 
to be injured. Many accounts liave been published of 
their protruding stomachs and (Emaciated limbs after 
and during famines. They are then, also, compelled 
to wander much, and, as I Avas assured in Australia, 
their infants perish in large numbers. As famines are 
periodical, depending chiefly on extreme seasons, all 
tribes must fluctuate in number. They cannot steadily 
and regularly increase, as there is no artificial increase 
in the supply of food. Savages, when hard pressed, 
encroach on each other’s t(^rritories, and Avar is the 
result ; but they are indeed almost always at Avar with 
their neighbours. They are liable to many accidentts 
on land and water iin their search for food; and in 
some countries they suffer much from the* larger beasts 

‘'i'ho Annals of Kural Bengal,* by W. W. Hunter, 1868, p. 
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of prey. Even in India, districts have been depopu- 
lated by tlio ravages of tigers. 

Maltbus has discussed these several checks, but he 
does not lay stress enough on what is probably the 
most important of all, namely infanticide, especially of 
female infants, and the habit of procuring abortion. 
These practices now prevail in many quarters of the 
world; and infanticide seems formerly to have pre- 
vailed, as Mr. M‘Lennan has shewn, on a still more 
extensive scale. These practices appear to have 
originated in savages recognising the difficulty, or 
rather the impossibility of supporting all the infants 
that are born. Licentiousness may also be added to 
the foregoing checks; but this does not follow from 
failing means of subsistence ; though there is reason 
to believe that in some cases (as in Japan) it has been 
intentionally encouraged as' a means of keeping down 
the population. 

If we look hack to an extremely remote epoch, before 
man had arrived at the dignity of manhood, he would 
have been guided more by instinct and less by reason 
than are tlie lowest savages at the present time. Our 
early semi-human progenitors would not have practised 
infanticide or polyandry; for the instincts of the lower 
animals are never so perverted as to lead them re- 

‘ Primitive Marriage,’ 1865. “ linds liimself, therefore, com- 

A writer in the * Spectator ’ “ pellcd to re-introiiuce, — in a 

(March 12th, 1871, p. 320) com- “form of the substantial oitho- 
iiients as follows on this pas- “doxy of which he a[)|ears to 
sage : — “ Mr. Darwin finds him- “ be quite unconscious,— and to 
“ self cv)inpcllod to reintroduce a “introduce as a scientiHc hypo- 
“ new doctrine of the fall of man. “ theHs the doctrine that man's 

“ lie shews that the instincts of “ gain of knowledge was the 

“ ilic higher animals are far “ cause of a temporary but long- 

‘‘ nobler than the habits of “ enduring moral deterioration, 

“ savage races of men, and he “ as indicated by the many foul 
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gularly to destroy their own offspring, or to be quite 
devoid of jealousy. There would have been no pru- 
dential restraint from marriage, and the sexes would 
have freely united at an early age. Hence the pro- 
genitors of man would have tended to increase rapidly ; 
but checks of some kind, either periodical or constant, 
must have kept down their numbers, even more severely 
than with existing savages. What the precise nature 
of these checks were, we cannot say, any more than 
with most other animals. We know that horses and 
cattle, whicli are not extremely prolific animals, when 
first turned loose in South America, increased at an 
enormous rate. The elephant, the slowest breeder of 
all known animals, would in a few thousand years stock 
the whole world. The increase of every species of 
monkey must be checked by some means ; but not, as 
Brehm remarks, by the attacks of beasts of prey. No 
one will assume that the actual power of reproduction 
in the wild horses and cattle of America, was at first in 
any sensible degree increased ; or that, as each district 
became fully stocked, this same power was diminished. 
No doubt in this case, and in all others, many checks 
concur, and different checks under different circum- 
stances ; periodical dearths, depending on unfavourable 
seasons, being probably the most important of all. So 
it will have been with the early progenitors of man. 

Natural Selection. -We have now seen that man is 
variable in body and mind ; and that the variations are 

" C - - 

“customs, especially as to mar- “tlilougli his iuatcbing at a 
** riage, of savage tribes. What “ knowledge forbidden him by 
“does the Jewish tradition of “his highest instinct assert 
“ the moral degeneration of man “ beyond this ? ” 
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induced, either directly or indirectly, by the same 
general causes, and obey the same general laws, as with 
the lower animals. Man has spread widely over the 
face of the eurth, and must have been exposed, during 
his incessant migrations,®® to the most diversified 
conditions. The inhabitants of Tierra del Fuego, the 
Cape of Good Hope, and Tasmania in the one hemi- 
sphere, and of the Arctic regions in the other, must 
have passed through many climates, and changed their 
habits many times, before they reached their present 
homes. The early progenitors of man must also have 
tended, like all other animals, to have increased beyond 
their means of subsistence; they must, therefore, 
occasionally have been exposed to a struggle for exis- 
tence, and consequently to the rigid law of natural 
selection. Beneficial variations of all kinds will thus, 
either occasionally or habitually, have been preserved 
and injurious ones eliminated. I do not refer to 
strongly-marked deviations of structure, which occur 
only at long intervals of time, but to mere individual 
differences. We know, for instance, that the muscles 
of our hands and feet, which determine our powers of 
movement, are liable, like those of the lower animals,®" 
to incessant variability. If then the progenitors of 
man inhabiting any district, especially one undergoing 
some change in its conditions, were divided into two 

iSfe Juino good romarks to rout a’ (‘ 'i’rausact. Zuolog. Sue.’ 
tliistffectbyW. Stanley Jevons, vol. vii. 1869, pp. 96-98) aa}", 
“A Deduction from Darwin’s muscles are so iin'gulai- 

“'riieory,” ‘Nature,’ 1869, p. “ in tlieir distribution that they 
^•*31. “ cannot be well classed in any 

Latham, ‘Man and* hie “of the above groups.” These 
Migrations,’ 1851, p. 135. muscles differ even on the 

^ Messrs. Murie and Mivart opposite sides of the saino 
in their ‘ Anatomy of the Leiuu- individual. 
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equal bodies, tlie one lialf which included all the 
individuals best adapted by their powers of movement 
for gaining subsistence, or for defending themselves, 
would on an average survive in greater •lumbers, and 
procreate more offspring than the other and less well 
endowed half. 

Man in the rudest state in which he now exists is 
the most dominant animal that has ever appeared on 
tliis earth. He has spread more widely than any other 
liiglily organised form : and all others have yielded 
before him. lie manifestly owes this immense 
superiority to his intellectual faculties, to his social 
habits, which lead him to aid and defend his fellows, 
and to his corporeal structure. The supreme impor- 
tance of these characters has been proved by the final 
Arbitrament of the battle for life. Through his powers 
of intellect, articulate language has been evolved; and 
on this his wonderful advancement ])as mainly depended. 
As Mr. Chauncey Wright remarks ‘‘ a psy(drological 
^ analysis of the faculty of language shews, that even 
“ the smallest proficiency in it might require more 
“ brain power than the greatest proficiency in any 
“ other direction/’ He has invented and is able to use 
various weapons, tools, traps, &c., with which he defends 
himself, kills or catches prey, and otherwise obtains 
food. He has made rafts or canoes for fishing or 
crossing over to neighbouring fertile islands. Pie has 
discovered the art of making fire, by which hard and 
stringy roots can be rendered digestible, and poisonous 
roots or herbs innocuous. This discovery of fire, 
probably the greatest ever made by man, excepting 

“ Limits of Natural Selection, * Nortli American Review/ Oct. 
1870, p. 295. 
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langiiag^^*, dates from before the dawn of history. 
These several inventions, by which man in the rudest 
state has become so pre-eminent, are the direct results 
of the development of his powers of observation, 
memory, curiosity, imagination, and reason. I cannot, 
therefore, understand how it is that Mr. Wallace 
maintains, that “ natural selection could only have 
“ endowed the savage with a brain a little superior to 
“ that of an ape.” 

Although the intellectual powers and social habits of 
man are of paramount importance to him, we must not 
underrate the importance of his bodily structure, to 
Avhich subject the remainder of this cliapter will be 
diwoted ; the development of the intellecttual and social 
or moral faculties being discussed in a later chapter. 

Even to hammer with precision is no easy matter, as 
(wery one who has tried to learn carpentry will admit. 

throw a stone with as true an aim as a Fuegian in 
(hifonding himself, or in killing birds, requires the most 
consummate perfection in the correlated action of the 


‘ Quarterly Heview,’ April 
1BC.9, p. 392. 'ibis subject, is 
more fully discussed in Mr. 
Wiiliace’s ‘Contributions to tlio 
Theory of Natural Selection,’ 
1870, in wliich all the essay.s 
referred to in this work are re- 
l>ublished. The ‘ Mssay on 
Man,’ has been ably criricised 
hy Prof. Clai)arodi*, on - of the 
most distinguish I'd zoologists in 
Cunpe, in an ariicle puhlished 
in the. * Jlihlioth^iie Univer- 
Holle/ June IHTfl. The reii^ark 
(juohd in my text will surprise 
every oikj who has read aMp. 
Wallace’s celebrated paper on 
‘ Tlie Origin of Human Races 


deduced from the Theory of 
Natural Selection,’ originally 
published in the ‘ Anthropologi- 
cal Review,’ May 1834, p. clviii. 
i cannot licre resist quoting a 
most just remark by Sir J. 
liubbock (‘ Frelnstorie Times,’ 
1805, p. ^79) in reference to this 
])aper, namely, that M r. Wallace, 
“ with characteristic uiiselfish- 
“ ness, ascribes it (i.e. the idea 
“ of natural selection) iinreserv- 
‘ edly to Mr. Darwin, although, 
as is*well known, he struck 
“ out the idea independently, 
“and published it, though not 
“ with the same elaboration, at 
“ the same time.” 
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muscles of the hand, arm, and shoulder, and, further, a 
fine sense of touch. In throwing a stone or spear, and 
in many other actions, a man must stand firmly on his 
feet ; and this again demands the perfeclT co-adaptation 
of numerous muscles. To chip a flint into the rudest 
tool, or to form a barbed spear or hook from a bone, 
demands the use of a perfect hand ; for, as a most 
capable judge, Mr. Schoolcraft,®® remarks, the shaping 
fragments of stone into knives, lances, or arrow-heads, 
shews extraordinary ability and long practice.” This 
is to a great extent proved by the fact that primeval 
men practised a division of labour ; each man did not 
manufacture his own flint tools or rude pottery, but 
certain individuals appear to have devoted themselves 
to such work, no doubt receiving in exchange the 
produce of the chase. Archaeologists are convinced 
that an enormous interval of time elapsed before our 
ancestors thought of grinding chipped flints into 
smooth tools. One can hardly doubt, that a man-like 
animal who possessed a hand and arm sufficiently 
perfect to throw a stone with precision, or to form a 
flint into a rude tool, could, with sufficient practice, as 
far as mechanical skill alone is concerned, make almost 
anything which a civilised man can make. The 
structure of the hand in this respect may be compared 
with that of the vocal organs, which in the apes are used 
for uttering various signal-cries, or, as in one genus, 
musical cadences ; but in man the closely similar vocal 
organs have become adapted through the inherited 

efiects of use for tlv3 utterance of articulate language. 

« « 

Quoted by Mr. Lawsun Journal of Medical Science,’ 
Tait in his ‘Law of Natural Feb. 1860. Dr. Keller is liko- 
Selection,’— Dublin Quarterly wise quoted to the same effect. 
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Turning now to the nearest allies of men, and 
therefore to the best representatives of our early 
progenitors, we find that the hands of the Quadrumana 
are constructed on the same general pattern as our 
own, but are far less perfectly adapted for diversified 
uses. Their hands do not serve for locomotion so well 
as the feet of a dog ; as may be seen in such monkeys 
as the chimpanzee and orang, which walk on the outer 
margins of the palms, or on the knuckles.®® Their 
hands, however, are admirably adapted for climbing 
trees. Monkeys seize thin branches or ropes, with the 
thumb on one side and the fingers and palm on the 
other, in the same manner as we do. They can thus 
also lift rather large objects, such as the neck of a 
bottle, to their mouths. Baboons turn over stones, 
and scratch up roots with their hands. They seize 
nuts, insects, or other small objects with the thumb in 
opposition to the fingers, and no doubt they thus 
extract eggs and the young from the nests of birds. 
American monkeys beat the wild oranges on the 
branches until the rind is cracked, and then tear it off 
with the fingers of the two hands. In a wild state they 
break open hard fruits with stones. Other monkeys 
open mussel-shells with the two thumbs. With their 
fingers they pull out thorns and burs, and hunt for 
each other’s parasites. They roll down stones, or 
throw them at their enemies: nevertheless, they are 
clumsy in these various actions, and, as I have myself 
seen, are quite unable to throw a stone with precision. 

It seems to me far from true that because ‘‘ objects 
“ are grasped clumsily ” by monkeys, “ a much less 

specialised organ of prehension ” would have served 
•• Owen, * Anatomy of Vertebrates,* vol. iii, p. 71. 
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them^® equally well with thcii* present hands. On the 
(‘onti ary, J see no reason to doubt that more perfectly 
{•,onstrncted hands would have been an advantage to 
them, provided that they were not thiie rendered less 
i'ltted for climbing trees. We may suspect that a 
liand as perfect as that of man would have been dis- 
advantageous for climbing; for the most arboreal 
monkeys in the world, namely, Ateles in America, 
Oolobns in Africa, and Hylobates in Asia, are either 
thumbless, or their toes partially cohere, so that their 
limbs are converted into mere grasping hooks."^^ 

As soon as some ancient member in the great series 
of tlie Primates came to be less arboreal, owing to a 
change in its manner of procuring subsistence, or to 
some change in the surrounding conditions, its habitual 
mamier of progression would have been modified : and 
thus it would have been rendered more strictly quad- 
lupedal or bipedal. Baboons frequent hilly and rocky 
districts, and only from necessity climb high trees; 
and tliey have acquired almost the gait of a dog. Man 
alone has become a biped ; and we can, I think, partly 
see how he has come to assume his erect attitudf', 
which forms one of his most conspicuous characters 
Man could not have attained his present dominani 
position in the world without the use of his hands, 


‘ (^uarlerly Review,* Auril 

18 ( 10 , 1 ). :m. 

Jn fly/ohidea fiyndactylu.% 
as tbi* name expre.^ses, two of 
the ) 0 »};ii!arly cohere; and 
this, as Mr. iUyth iiV'orms me, 
is occasionally the case wi(h the 
toes of U. uyiJiSf lar^ and leucis- 
c/(H. Colv»l)us is strictly arbo- 
ral and extraonlinarily active 


(iiiobin, ‘Thicrleben,’ B. i. s. 
50), but whetlier a bettir 
climber than the species of tbe 
allied genera, I do not know. 
It deserves notice that the feet 
of the sloths, the most arboreal 
animals in tJiie world, are won- 
derfully hook-like. 

Brebm, ‘ Thicrleben,* B, i. 

8 . 80 . 
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which are so admirably adapted to act in obedience to 
his win. Sir G. BelP’^ insists that “ the hand sii])])lies 
“ all instruments, and by its correspondence with the 
intellect ^ines him universal dominion.” But the 
1 lands and arms could hardly liave become pin-fect 
enough to have manufactured Avcapons, or to have 
hurled stones and spears with a true aim, as long as 
they were habitually used for locomotion and for 
supporting the whole weight of the body, or, as before 
remarked, so long as they were especially fitted for 
climbing trees. Such rough treatment would also 
liave blunted the sense of touch, on which tlieir 
(lelicate use largely depends. From these causes alone 
it would have been an advantage to man to become a 
biped; but for many actions it is indispensable that 
the arms and whole upper part of the body should bo 
free ; and he must for this end stand firmly on his 
leet. To gain this great advantage, the feet have been 
rendered flat ; and the great too has been peculiarly 
modified, though this has entailed the almost complete 
loss of its power of prehension. It accords with th(‘ 
principle of the division of physiological labour, pre- 
vailing throughout the animal kingdom, that as the 
1 lands became perfected for prehension, the feet should 
liave become perfected for support and locomotion. 
With some savages, however, the foot has not 
altogether lost its prehensile power, as shewn by 
their manner of climbing trees, and of using them in 
other ways."^^ 

“The Hand,” &c. ‘Bridge- tiirliche^ Schdpfimgsgescbiohte,’ 
water Treatise,’ 1^33, p. 38. 1868 s. 507. Dr. Buchner 

Ilackel has an excellent (‘Conferences sur la Thdorie 
discussion on the steps by which Darvvinienne,’ 1869, p. 135) has 
uian becarac a biped : ‘ Na- given g<X)d cases of the use of 
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If it be an advantage to man to stand firmly on his 
feet and to have his hands and arms free, of which, 
from his pre-eminent success in the battle of life 
there can be no doubt, then I can see no ‘reason why ii 
should not have been advantageous to the progenitors 
of man to have become more and more erect or bipedal. 
They would thus have been better able to defend 
themselves with stones or clubs, to attack their prey, 
or otherwise to obtain food. The best built individuals 
would in the long run have succeeded best, and have 
survived in larger numbers. If the gorilla and a few 
allied forms had become extinct, it might have been 
argued, with great force and apparent truth, that an 
animal could not have been gradually converted from a 
quadruped into a biped, as all the individuals in an 
intermediate condition would have been miserably 
ill-fitted for progression. But we know (and this is 
well worthy of reflection) that the anthropomorphous 
apes are now actually in an intermediate condition ; 
and no one doubts that they are on the whole well 
adapted for their conditions of life. Thus the gorilla 
runs with a sidelong shambling gait, but more 
commonly progresses by resting on its bent hands. 
The long-armed apes occasionally use their arms like 
crutches, swinging their bodies forward between them, 
and some kinds of Hylobates, without having been 
taught, can walk or run upright with tolerable quick- 
ness ; yet they move awkwardly, and much less 
securely than man. We see, in short, in existing 

f — — 

flic foot as a prt’lieiisile organ allflde in tho "'following para- 
l)y man ; and lias also written graph ; see also Owen (‘ Ana- 
on the manner of progression tomy of Vertebrates,’ vol. iii. p. 
of the higher apes, to which I 71) on this latter subject, 
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monkeys a manner of progression intermediate between 
that of a quadruped and a biped ; but, as an un- 
prejudiced judge’^ insists, the anthropomorphous apes 
approach in structure more nearly to the bipedal than 
to the quadrupedal type. 

As the progenitors of man became more and more 
erect, with their hands and arms more and more 
modified for prehension and other purposes, with their 
feet and legs at the same time transformed for firm 
support and progression, endless other changes of 
structure would have become necessary. The pelvis 
would have to be broadened, the spine peculiarly 
curved, and the head fixed in an altered position, all 
which changes have been attained by man. Prof. 
Scliaaffhausen’® maintains that ‘‘the powerful mastoid 
“ processes of the human skull are the result of his 
“ erect position ; ” and these processes are absent in 
the orang, chimpanzee, &c., and are smaller in the 
gorilla than in man. Various other structures, which 
appear connected with man’s erect position, might 
liere have been added. It is very difficult to decide 
liow far these correlated modifications are the result of 
natural selection, and how far of the inherited effects 
of the increased use of certain parts, or of the action 
of one part on another. No doubt these means of 
change often co-operate : thus when certain muscles, 
and the crests of bone to which they are attached, 
become enlarged by habitual use, this shews that 

Prof, liroca, La Constitu- thropological Ueview,’ Oct. 1808, 

tion des Vertebies caudales; p. 428. Owen (‘Anatomy of 
‘ La Revue d’Afitliropologie;* Vertebrates,* vol. ii. 1866, ]). 
^ j). 26, (separate copy). 551) on the mastoid processes 
^ ‘On the Primitive Form in the higher apes, 
ol the Hkull,’ translated in ‘ An- 
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certain actions arc habitually performed and must ho 
serviccahle. Hence the individuals which performed 
them host, would tend to survive in greater numbers. 

The free use of the arms and hai^ds, partly the 
cause and partly the result of man’s erect position, 
appears to have led in an indirect manner to other 
modifications of structure. The early male forefathers 
of man were, as previously stated, probably furnished 
with great canine teeth ; but as they gradually ac- 
quired the habit of using stones, clubs, or otbei; 
weapons, for fighting with their enemies or rivals, 
they would use their jaws and teeth less and less. In 
this case, the jaws, together with the teeth, would 
become reduced in size, as wo may feel almost sure 
from innumerable analogous cases. In a future 
chapter we shall meet with a closely parallel case, in 
the reduction or complete disappearance of the caniin* 
teeth in male ruminants, apparently in relation witli 
the development of their horns; and in horses, iu 
relation to their habit of fighting with their incisoi' 
teeth and hoofs. 

Ill the adult male anthropomorphous apes, us 
Riitimcyer,^^ and others, have insisted, it is the effect 
on the skull of the great development of the jaAv- 
muscles that causes it to differ so greatly in many 
respects from that of man, and has given to these 
animals a truly frightful physiognomy.” Therofon , 
as the jaws and teeth in man’s progenitors gradually 
become reduced in size, the adult skull Avould have 
come to resemble more and more that of existing man. 
As we shall hereafter see, great reduction of tlie 

‘ Die Grenzen der Thicrwelt, cine Betrachtung zu Darwiii’d 
U'hre/ 1868 . s. 61 , 
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canine teeth in the males would almost certainly alfeci 
the teeth of the females through inheritance. 

As the various mental faculties gradually developed 
themselves the brain would almost certainly become 
larger. No one, I presume, doubts that the large 
proportion which the size of man’s brain bears to his 
body, compared to the same proportion in the gorilla 
or orang, is closely connected with his higher mental 
powers. We meet with closely analogous facts with 
insects, for in ants the cerebral ganglia are of extra- 
ordinary dimensions, and in all the Hymenoptera these 
ganglia are many times larger than in the less 
intelligent orders, such as beetles.’* On the other 
hand, no one supposes that the intellect of any two 
animals or of any two men can be accurately gauged 
by the cubic contents of their skulls. It is certain 
that there may be extraordinary mental activity with 
an extremely small absolute mass of nervous matter : 
thus the wonderfully diversified instincts, mental 
powers, and affections of ants are notorious, yet their 
cerebral ganglia are not so large as the quarter of a 
small pin’s head. Under this point of view, the brain 
of an ant is one of the most marvellous atoms of 
matter in the world, perhaps more so than the brain 
of a man. 

The belief that there exists in man some close 
relation between the size of the brain and the develop- 
ment of the intellectual faculties is supported by the 
comparison of the skulls of savage and civilised races, 

Dujardin, ‘Annales des &. 1870, p.*14. My sod, Mr. b\ 

Nat.* 3rd series Zoolog. toDa. Darwin, dissected for me the 
xiv. 1850, p. 203. See also cerebral ganglia of the Formica 
Mr* Lowue, 'Anatomy and rttfa, 

I’hyg. of the Musca vomitoriaf 

a 
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of ancient and modern people, and by the analogy of 
the whole vertebrate series. Dr. J. Barnard Davis 
has proved,^® by many careful measurements, that the 
mean internal capacity of the skull in ^Europeans is 
92*3 cubic inches; in Americans 87*5; in Asiatics 
87*1; and in Australians only 81 * 9 cubic inches. 
Professor Broca*® found that the nineteenth century 
skulls from graves in Paris were larger than those 
from vaults of the twelfth century, in the proportion of 
1484 to 1426; and that the increased size, as ascer- 
tained by measurements, was exclusively in the frontal 
part of the skull — the seat of the intellectual faculties. 
Prichard is persuaded that the present inhabitants of 
Britain have much more capacious brain -cases than 
the ancient inhabitants. Nevertheless, it must be 
admitted that some skulls of very high antiquity, such 
as the famous one of Neanderthal, are well developed 
and capacious.®^ With respect to the lower animals, 
M. E. Lartet,®® by comparing the crania of tertiary 
and recent mammals belonging to the same groups, 
has come to the remarkable conclusion that the brain 


‘ rhilusophical Transac- 
tions,’ 1869, p. 513. 

‘ Les Selections,’ M. P. 
Broca, ‘llevue d’ Anthropologies,’ 
1873 ; see also, as quoted in 0. 
Vogt’s ‘ Lectures on Man,’ Eng. 
translat. 1864, pp. 88, 90. 
Prichard, ‘ Phys. Hist, of Man- 
kind,’ vol. i. 1838, p. 305. 

In the interesfiiig article 
just referred to, Prof. Broca has 
well remarked, that in Civilised 
nations, the average capacity of 
the skull must be lowered by 
the ]>reservation of a consider- 
ahle number of individuals, weak 


in mind and body, who would 
have been promptly eliminated 
in the savage state. On the 
other hand, with saveges, the 
average includes only the more 
capable mdividiials, who have 
been able to survive under ex- 
tremely hard conditions of life. 
Broca thus explains the other- 
wise inexplicable fact, that the 
mean capacity of the skull of 
thqancient Troglody tes of Lozere 
is greater than that of modern 
Prcnchu’icn. 

‘ Comptes-rendiis des Sci- 
ences,’ &c., June 1, 1868. 
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is generally larger and the convolutions are more 
complex in the more recent forms. On the other 
hand, I have shewn®^ that the brains of domestic 
rabbits are considerably reduced in bulk, in com- 
parison with those of the wild rabbit or hare; and 
this may be attributed to their having been closely 
confined during many generations, so that they have 
exerted their intellect, instincts, senses and voluntary 
movements but little. 

The gradually increasing weight of the brain and 
skull in man must have influenced the development of 
the supporting spinal column, more especially whilst he 
was becoming erect. As this change of position was 
being brought about, the internal pressure of the 
brain will also have influenced the form of the skull ; 
lor many facts shew how easily the skull is thus 
affected. Ethnologists believe that it is modified by 
the kind of cradle in which infants sleep. Habitual 
spasms of the muscles, and a cicatrix from a severe 
burn, have permanently modified the facial bones. In 
young persons whose heads have become fixed either 
sideways or backwards, owing to disease, one of the 
two eyes has changed its position, and the shape of 
the skull has been altered apparently by the pressure 
of the brain in a new direction.®^ I have shewn that 

“ ‘ The Variation of Animals bis own observations, cases ol 
and Plants under Doiuestica- the modification of the skull 
tion,* yol. i. pp. 124-129. from the head being fixed in an 

Schaall liausen gives from unnatural iiosition. He believes 
Blumenbach nnd Buscb, the that in pertain trades, such as 
cases of the spasnws and cicatrUi that of a shoemaker, where the 
in ‘ Anthropolog. Review,* Oct. head is habitually held forward, 
1B68, p.420. Dr. Jarrold (' An- the forehead becomes more 
tnropologia,* 1808, pp. 115, 116) rounded and prominent, 
adduces irom Camper and from 
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with long-eared rabbits even so trifling a cause as the 
lopping forward of one ear drags forward almost every 
bone of the skull on that side ; so that the bones on 
the opposite side no longer strictly correspond. 
Lastly, if any animal were to increase or diminish 
much in general size, without any change in its 
mental powers, or if the mental powers were to be 
much increased or diminished, without any great 
change in the size of the body, the shape of the skull 
would almost certainly be altered. I infer this from 
my observations on domestic rabbits, some kinds of 
which have become very much larger than the wild 
animal, whilst others have retained nearly the same 
size, but in both cases the brain has been much 
reduced relatively to the size of the body. Now I was 
at first much surprised on finding that in all these 
rabbits the skull had become elongated or dolichoce- 
phalic; for instance, of two skulls of nearly equal 
breadth, the one from a wild rabbit and the other 
from a large domestic kind, the former was 3 * 15 and 
the latter 4*3 inches in length.®^ One of the most 
marked distinctions in dilferent races of men is that 
the skull in some is elongated, and in others rounded ; 
and here the explanation suggested by the case of the 
rabbits may hold good; for Welcker finds that short 

men incline more to biachycephaly, and tall men to 
“ dolichocephaly ; ” and tall men may be compared 
with the larger and longer-bodied rabbits, all of which 
have elongated skulls, or are dolichocephalic. 

t 

“ ‘ Variation of Animals, ’&c., ” Quoted by Schaaff hausen, 

vol. i. p. 117, on the elongation in ‘ Anthropolog. Review,* Oct. 
of the skull ; p. 119, on the 1S08, p. 419, 
ellect of the loppin.. of one ear. 
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From these several facts we can understand, to a 
certain extent, the means by which the great size and 
more or less rounded form of the skull have been 
acquired by ifian ; and these are characters eminently 
distinctive of him in comparison with the lower 
animals. 

Another most conspicuous difference between man 
and the lower animals is the nakedness of his skin. 
Whales and porpoises (Cetacea), dugongs (Sirenia) and 
the hippopotamus are naked ; and this may be advan- 
tageous to them for gliding through the water; nor 
would it be injurious to them from the loss of warmth, 
as the species, which inhabit the colder regions, are 
protected by a thick layer of blubber, serving the 
same purpose as the fur of seals and otters. Elephants 
and rhinoceroses are almost hairless; and as certain 
extinct species, which formerly lived under an Arctic 
climate, were covered with long wool or hair, it would 
almost appear as if the existing species of both genera 
had lost their hairy covering from exposure to heat 
This appears the more probable, as the elephants in 
India which live on elevated and cool districts are more 
hairy than those on the lowlands. May we then 
infer that man became divested of hair from having 
aboriginally inhabited some tropical land ? That the 
hair is chiefly retained in the male sex on the chest 
and face, and in both sexes at the junction of all four 
limbs with the trunk, favours this inference —on the 
assumption that the hair was lost before man became 
erect ; for the parts which now retain most hair would 
then have bedh most protected from the heat of the 
Bun. The crown of the head, however, offers a curious 
Owen, ‘ Anatomy of Vcitebrates/ vol. iii. p. 619. 
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exception, for at all times it must have been one of the 
most exposed parts, yet it is thickly clothed with hair. 
The fact, however, that the other members of the order 
of Primates, to which man belongs, although inhabiting 
various hot regions, are well clothed with hair, generally 
thickest on the upper surface,®® is opposed to the sup- 
position that man became naked through the action of 
the sun. Mr. Belt believes that within the tropics it 
is an advantage to man to be destitute of hair, as he is 
thus enabled to free himself of the multitude of ticks 
(acari) and other parasites, wdth which he is often 
infested, and which sometimes cause ulceration. But 
whether this evil is of sufficient magnitude to have led 
to the denudation of his body through natural selection, 
may be doubted, since none of the many quadrupeds 
inhabiting the tropics have, as far as I know, acquired 
any specialised means of relief. The view which seems 
to me the most probable is that man, or rather 
primarily woman, became divested of hair for orna- 
mental purposes, as we shall see under Sexual Selection ; 
and, according to this belief, it is not surprising that 
man should differ so greatly in hairiness from all other 
Primates, for characters, gained through sexual selec- 


Isidore Geoffrey St.-Ililairc 
remarks (‘ Hist. Nat. Gcn^ralc,’ 
tom. ii. 1859, pp. 215-217) on 
tlie head of man being covered 
with long hair; also on the 
upper sui faces of monkeys and 
of other mammals being more 
thickly clothed than the lower 
surfaces. Tliis lias like«/isc been 
observed by various authors. 
Prof. P. Gervais (* Hist. Nat. des 
Mammiferes,^ tom. i. 1854, p. 
28), however, states that in the 


Gorilla the hair is thinner on the 
back, where it is partly rubhetl 
off, than on the lower surface. 

The * Naturalist in Nicara- 
gua,’ 1874, p. 209. As some 
confirmation of Mr. Belt’s view, 
1 may quote the following pas- 
sage from Sir W. Denison (‘ Va- 
rieties of Vice-llegal Life,’ vol. i. 
1870, p. 440) ? “ It is said to be 
“ a practice with the Austt alians, 
“ wlien the vtsimin get troulile- 
“ some, to singe themselves.” 
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tion, often differ to an extraordinary degree in closely 
related forms. 

According to a popular impression, the absence of a 
tail is cminej;itly distinctive of man ; but as those apes 
which come nearest to him are destitute of this organ, 
its disappearance does not relate exclusively to man. 
The tail often differs remarkably in length within the 
same genus: thus in some species of Macacus it is 
longer than the whole body, and is formed of twenty- 
four vertebrae ; in others it consists of a scarcely visible 
stump, containing only three or four vertebrae. In 
some kinds of baboons there are twenty-five, whilst in 
the mandrill there are ten very small stunted caudal 
vertebra), or, according to Cuvier,®® sometimes only 
five. The tail, whether it be long or short, almost 
always tapers towards the end ; and this, I presume, 
results from the atrophy of the terminal muscles, 
together with their arteries and nerves, through disuse, 
leading to the atrophy of the terminal bones. But no 
explanation can at present be given of the great 
diversity which often occurs in its length. Here, 
however, we are more specially concerned with the 
complete external disappearance of the tail. Professor 
Broca has recently shewn that the tail in all quadru- 
peds consists of two portions, generally separated 
abruptly from each other ; the basal portion consists 
of vertebrae, more or less perfectly channelled and 
furnished with apophyses like ordinary vertebrae; 
whereas those of the terminal portion are not chan- 

Mr. Sfc. George Mivart, ii. p. 517. Isidore Gcoffroy, 
‘ Proc. Zoolog. >iSoc.’ 1865,, pp. ‘ Hist. Nat. Gdn.* lorn. ii. p. 244. 
562,583. Dr. J. E. Gray, * Cat. ‘ Revue d’Anthropologip,* 
Rrit. Mus. : Skeletons.’ Owen, 1872 ; * La Constitution des 
‘ Anatomy of Vertebrates,’ vol. VerUbres caudalc?/ 
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nelled, are almost smooth, and scarcely resemble true 
vertebrse. A tail, though not externally visible, is 
really present in man and the anthropomorphous apes, 
and is constructed on exactly the same pa^jitern in both. 
In the terminal portion the vertebrae, constituting the 
os coccyXy are quite rudimentary, being much reduced in 
size and number. In the basal portion, the vertebrae 
are likewise few, are united firmly together, and are 
arrested in development ; but they have been rendered 
much broader and flatter than the corresponding ver- 
tebrae in the tails of other animals : they constitute 
what Broca calls the accessory sacral vertebrae. These 
are of functional importance by supporting certain 
internal parts and in other ways ; and their modifica- 
tion is directly connected with the erect or semi-erect 
attitude of man and the anthropomorphous apes. This 
conclusion is the more trustworthy, as Broca formerly 
held a different view, which he has now abandoned. 
The modification, therefore, of the basal caudal ver- 
tebrae in man and the higher apes may have been 
effected, directly or indirectly, through natural selec- 
tion. 

But what are we to say about the rudimentary and 
variable vertebrae of the terminal portion of the tail, 
forming the os coccyx ? A notion which has often been, 
and will no doubt again be ridiculed, namely, that 
fiiction has had something to do with the disappear- 
ance of the external portion of the tail, is not so 
ridiculous as it at first appears. Dr. Anderson®^ states 
that the extremely short tail of Macacus hrunnevs is 
formed of eleven Vertebrae, including ihe imbedded 
basal ones. The extremity is tendinous and contains 
‘ Proc. Zoolog. Soc.,’ 1872, p. 210. 
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no vertebrae; tliis is succeeded by live rudimentary 
ones, so minute that together they are only one lino 
and a half in length, and these are permanently bent 
to one side in the shape of a hook. The free part of 
the tail, only a little above an inch in length, includes 
only four more small vertebrae. This short tail is 
carried erect ; but about a quarter of its total length is 
doubled on to itself to the left ; and this terminal part, 
which includes the hook-like portion, serves “ to fill up 
“ the interspace between the upper divergent portion 
‘ of the calosities ; ’* so that the animal sits on it, and 
thus renders it rough and callous. Dr. Anderson thus 
sums up his observations : ‘‘ These facts seem to me to 
liave only one explanation ; this tail, from its short 
“ size, is in the monkey’s way when it sits down, and 
“ frequently becomes placed under the animal while it 
is in this attitude j and from the circumstance that 
it does not extend beyond the extremity of the ischial 
“ tuberosities, it seems as if the tail originally had been 
“bent round by the will of the animal, into the inter- 
“ space between the callosities, to escape being pressed 
“between them and the ground, and that in time the 
“ curvature became permanent, fitting in of itself when 
“ the organ happens to be sat upon.” Under these 
circumstances it is not surprising that the surface of 
the tail should have been roughened and rendered 
callous, and Dr. Murie,®^ who carefully observed this 
species in the Zoological Gardens, as well as three 
other closely allied forms with slightly longer tails, 
says that when the animal sits down, the tail “ is 
“ necessarily yirust to one side of ’the buttocks; and 
“ whether long or short its root is consequently liable 
‘ Proc. Zoolog. Soc.,’ 1872, p, 786. 
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“ to be nibbed or chafed.” As we now have evidence 
that mutilations occasionally produce an inherited 
effect,®^ it is not very improbable that in short>tailed 
monkeys, the projecting part of the tail, l^ing function* 
ally useless, should after many generations have 
become rudimentary and distorted, from being con* 
tinually rubbed and chafed. We see the projecting 
part in this condition in the Macacus hrmneuSy and 
absolutely aborted in the M. eeaudatus and in several 
of the higher apes. Finally, then, as far as we can 
judge, the tail has disappeared in man and the anthro- 
pomorphous apes, owing to the terminal portion having 
been injured by friction during a long lapse of time ; 
the basal and embedded portion having been reduced 
and modified, so as to become suitable to the erect or 
semi-erect position. 


I have now endeavoured to shew that some of the 
most distinctive characters of man have in all proba- 
bility been acquired, either directly, or more commonly 
indirectly, through natural selection. We should bear 
in mind that modifications in structure or constitution 
which do not serve to adapt an organism to its habits 
of life, to the food which it consumes, or passively to 
the surrounding conditions, cannot have been thus 
acquired. We must not, however, be too confident in 
deciding what modifications are of service to eacli 

I allude to Dr. Brown- have occasion to refer to !Mi‘. 
S^quard’s observations on the Salvin’s interesting case of tin- 
transmitted effect of an opeia- apparently inherited effects 
tion causing epilepsy in guinea- mot-mots biting off the barbs of 
pigs, and likewise more recently tljeir own taiW'eatheis. See aho 
on the analogous effects of cut- on the general subject ‘Variation 
ting the sympatlictic nerve in of Animals and Plants under D"- 
the Deck. I shall hereafter mestication,’ vol. ii. pp. 22-‘Jl. 
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being : we should remember how little we know about 
the use of many parts, or what changes in the blood 
()i\ tissues may servo to fit an organism for a new 
climate or new kinds of food. Nor must we forget the 
principle of correlation, by which, as Isidore Geoflfroy 
has shewn in the case of man, many strange deviations 
of structure are tied together. Independently of 
correlation, a change in one part often leads, through 
the increased or decreased use of other parts, to other 
changes of a quite unexpected nature. It is also well 
to reflect on such facts, as the wonderful growth of 
jails on plants caused by the poison of an insect, and 
n the remarkable changes of colour in the plumage of 
larrots when fed on certain fishes, or inoculated with 
he poison of toads for we can thus see that the 
luids of the system, if altered for some special purpose, 
night induce other changes. We should especially 
>ear in mind that modifications acquired and continually 
ised during past ages for some useful purpose, would 
)robably become firmly fixed, and might be long 
nherited. 

Thus a large yet undefined extension may safely be 
jiven to the direct and indirect results of natural 
election ; but I now admit, after reading the essay by 
'Jageli on plants, and the remarks by various authors 
vith respect to animals, more especially those recently 
iiade by Professor Broca, that in the earlier editions 
)f my ‘Origin of Species’ I perhaps attributed too 
nuch to the action of natural selection or the survival 
>f the fittest, I have altered the fifth edition of the 
Origin’ so !is to confine my remarks to adaptive 

‘The Variation of Aniina's and Plants under Domestication,’ 

-ol. ii. pp. 280 , 282 . 
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changes of structure ; but I am convinced, from the 
light gained during even the last few years, that very 
many structures which now appear to us useless, will 
hereafter be proved to be useful, and <will therefore 
come within the range of natural selection. Neverthe- 
less, I did not formerly consider sufficiently the 
existence of structures, which, as far as we can at 
present judge, are neither beneficial nor injurious ; and 
this I believe to be one of the greatest oversights as 
yet detected in my work. I may be permitted to say, 
as some excuse, that I had two distinct objects in view ; 
firstly, to shew that species had not been separately 
created, and secondly, that natural selection had been 
the chief agent of change, though largely aided by the 
inherited effects of habit, and slightly by the direct 
action of the surrounding conditions, I was not, how- 
ever, able to annul the influence of my former belief, 
then almost universal, that each species had been 
purposely created ; and this led to my tacit assumption 
that every detail of structure, excepting rudiments, 
was of some special, though unrecognised, service. 
Any one with this assumption in his mind would 
naturally extend too far the action of natural selection, 
either during past or present times. Some of those 
who admit the principle of evolution, but reject natural 
selection, seem to forget, when criticising my book, that 
I had the above two objects in view ; hence if I have 
erred in giving to natural selection great power, which 
I am very far from admitting, or in having exaggerated 
its power, which is in itself probable, I have at least, 
as I hope, done good service in» aiding to^’overthrow the 
dogma of separate creations. 

It is, as I can now see, probable that all organic 
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beings, including man, possess peculiarities of structure, 
wliicL neither are now, nor were formerly of any 
service to them, and which, therefore, are of no physio- 
logical importance. We know not what produces the 
numberless slight differences between the individuals 
of each species, for reversion only carries the problem 
a few steps backwards, but each peculiarity must have 
had its efficient cause. If these causes, whatever they 
may be, were to act more uniformly and energetic- 
ally during a lengthened period (and against this no 
reason can be assigned), the result would probably be 
not a mere slight individual difference, but a well- 
marked and constant modification, though one of no 
physiological importance. Changed structures, which 
are in no way beneficial, cannot be kept uniform 
through natural selection, though the injurious will be 
thus eliminated. Uniformity of chaiacter would, how- 
ever, naturally follow from the assumed uniformity of 
the exciting causes, and likewise from the free inter- 
crossing of many individuals. During successive 
periods, the same organism might in this manner 
acquire successive modifications, which would be trans- 
mitted in a nearly uniform state as long as the exciting 
causes remained the same and there was free inter- 
crossing. With respect to the exciting causes we can 
only say, as when speaking of so-called spontaneous 
variations, that they relate much more closely to the 
constitution of the varying organism, than to the 
nature of the conditions to which it has been subjected. 

Gohclusion.-^ln this chapter we have seen that as 
man at the present day is liable, like every other 
animal, to multiform individual differences or slight 
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variations, so no doubt were the early progenitors of 
man; the variations being formerly induced by the 
same general causes, and governed by the same general 
and complex laws as at present. As all*animals tend 
to multiply beyond their means of subsistence, so it 
must have been with the progenitors of man ; and this 
would inevitably lead to a struggle for existence and 
to natural selection. The latter process would be 
greatly aided by the inherited effects of the increased 
use of parts, and these two processes would incessantly 
react on each other. It appears, also, as we shall 
hereafter see, that various unimportant characters have 
been acquired by man through sexual selection. An 
unexplained residuum of change must be left to tlie 
assumed uniform action of those unknown agencies, 
which occasionally induce strongly marked and abrupt 
deviations of structure in our domestic productions. 

Judging from the habits of savages and of the 
greater number of the Quadrumana, primeval men, and 
even their ape-like progenitors, probably lived in 
society. With strictly social animals, natural selection 
sometimes acts on the individual, through the pre- 
servation of variations which are beneficial to the 
community. A community which includes a large 
number of well -endowed individuals increases in 
number, and is victorious over other less favoured ones ; 
even although each separate member gains no advantage 
over the others of the same community. Associated 
insects have thus acquired many remarkable structures, 
which are of little qv no service to the individual, such 
as the pollen-collecting appara'tus, or the sting of tlu^ 
worker-bee, or the great jaws of soldier-ants. With 
the higher social animals, I am not aware that any 
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structure has been modified solely for the good of the 
community, though some are of secondary service to it. 
For instance, the horns of ruminants and the great 
canine teeth of baboons appear to have been acquired 
by the males as weapons for sexual strife, but they are 
used in defence of the herd or troop. In regard to 
certain mental powers the case, as we shall see in the 
fifth chapter, is wholly dijfferent; for these faculties 
have been chiefly, or even exclusively, gained for the 
benefit of the community, and the individuals thereof 
have at the same time gained an advantage indirectly. 

It has often been objected to such views as- the fore- 
going, that man is one of the most helpless and 
defenceless creatures in the world; and that during 
his early and less well-developed condition, he would 
liave been still more helpless. The Duke of Argyll, for 
instance, insists®® that the human frame has diverged 
‘‘ from the structure of brutes, in the direction of 
“ greater physical helplessness and weakness. That is 
“ to say, it is a divergence which of all others it is 
“most impossible to ascribe to mere natural selection.” 
He adduces the naked and unprotected state of the 
])ody, the absence of great teeth or claws for defence, 
tlic small strength and speed of man, and his slight 
power of discovering food or of avoiding danger by 
smell. To these deficiencies there might be added one 
still more serious, namely, that he cannot climb quickly, 
and so escape from eneinies. The loss of hair would 
not have beeii^a great injury to the inhabitants of a 
a warm country. For we know that the unclothed 
buegians can exist under a wretched climate. When 
* Primeval Man,’ 1369, p. 66. 
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we compare the defenceless state of man with that of 
apes, we must remember that the great canine teeth 
with which the latter are provided, are^ possessed in 
their full development by the males alone, and are 
chiefly used by them for fighting with their rivals ; yet 
the females, which are not thus provided, manage to 
survive. 

In regard to bodily size or strength, we do not know 
whether man is descended from some small species, 
like the chimpanzee, or from one as powerful as the 
gorilla; and, therefore, we cannot say whether man 
has become larger and stronger, or smaller and weaker, 
than his ancestors. We should, however, bear in mind 
than an animal possessing great size, strength, and 
ferocity, and which, tike the gorilla, could defend itself 
from all enemies, would not perhaps have become 
social: and this would most effectually have checked 
the acquirement of the higher mental qualities, such 
,as sympathy and the love of his fellows. Hence it 
; might have been an immense advantage to man to have 
v^prung from some comparatively weak creature. 

The small strength and speed of man, his want of 
natural weapons, &c., are more than counterbalanced, 
firstly, by his intellectual powers, through which he 
has formed for himself weapons, tools, &c., though still 
remaining in a barbarous state, and, secondly, by his 
social qualities which lead him to give and receive aid 
from his fellow-men. No country in the world abounds 
in a greater degree with dangerous beasts than 
Southern Africa; fio country presents ^ more fearful 
physical hardships than the Arctic regions ; yet one of 
the puniest of races, that of the Bushmen, maintains 
its(df in Southern Africa, as do the dwarfed Esquimaux 
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in the Arctic regions. The ancestors of man were, no 
doubt, inferior in intellect, and probably in social dis- 
position, to the lowest existing savages ; but it is quite 
conceivable 4hat they might have existed, or even 
flourished, if they had advanced in intellect, whilst 
gradually losing their brute-like powers, such as that 
of climbing trees, &c. But these ancestors would not 
have been exposed to any special danger, even if far 
more helpless and defenceless than any existing savages, 
had they inhabited some warm continent or large 
island, such as Australia, New Guinea, or Borneo, which 
is now the home of the orang. And natural selection 
arising from the competition of tribe with tribe, in 
some such large area as one of these, together with the 
inherited effects of habit, would, under favourable 
conditions, have sufficed to raise man to his present 
high position in the organic scale. 


H 
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CHAPTEE m. 

OOMPARISON OP THE MeNTAL PoWEBS OP MaN AND THE 

Lower Animals. 

The difference in mental power between the highest ape and the 
lowest savage, immense — Certain instincts in common — The 
emotions — Curiosity— Imitation — Attention — Memory — Imagi- 
nation — Reason — Progressive improvement — Tools and weapons 
used by animals — Abstraction, self-consciousness — Language — 
Sense of Beauty — ^Belief in God, spiritual agencies, superstitions. 

We have seen in the last two chapters that man bears 
in his bodily structure clear traces of his descent from 
some lower form; but it may be urged that, as man 
differs so greatly in his mental power from all other 
animals, there must be some error in this conclusion. 
No doubt the diflPerence in this respect is enormous, 
even if we compare the mind of one of the lowest 
savages, who has no words to express any number 
higher than four, and who uses hardly any abstract 
terms for common objects or for the affections,^ with 
that of the most highly organised ape. The difference 
would, no doubt, still remain immense, even if one of 
the higher apes had been improved or civilised as much 
as a dog has been in comparison with its parent-form, 
the wolf or jackal. The Fuegians rank amongst the 
lowest barbarians ; -but I was continually struck with 

^ See the evidence on those points, as given by Lubbock, ‘ Pre- 
historic Times,’ p. 354, &o. 
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surprise how closely the three natives on board H.M.S. 
“ Beagle,” who had lived some years in England, and 
could talk a little English, resembled us in disposition 
and in most*of our mental faculties. If no organic 
being excepting man had possessed any mental power, 
or if his powers had been of a wholly different nature 
from those of the lower animals, then we should never 
have been able to convince ourselves that our high 
faculties had been gradually developed. But it can be 
shewn that there is no fundamental difference of this 
kind. We must also admit that there is a much wider 
interval in mental power between one of the lowest 
fishes, as a lamprey or lancelet, and one of the higher 
apes, than between an ape and man ; yet this interval 
is filled up by numberless gradations. 

Nor is the difference slight in moral disposition 
between a barbarian, such as the man described by the 
old navigator Byron, who dashed his child on the rocks 
for dropping a basket of sea-urchins, and a Howard or 
Clarkson ; and in intellect, between a savage who uses 
hardly any abstract terms, and a Newton or Shakspeare 
Differences of this kind between the highest men of 
the highest races and the lowest savages, are connected 
by the finest gradations. Therefore it is possible that 
they might pass and be developed into each other. 

My object in this chapter is to shew that there is no 
fundamental difference between man and the higher 
mammals in their mental faculties. Each division of 
the subject might have been extended into a separate 
essay, but must here be treated briefly. As no classi- 
fication of th8 mental •powers has been universally 
accepted, I shall arrange my remarks in the order most 
convenient for my purpose ; and will select those facts 
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which have struck me most, with the hope that they 
may produce some effect on the reader. 

With respect to animals very low in the scale, I shall 
give some additional facts under Sexual Selection, 
shewing that their mental powers are much higher 
than might have been expected. The variability of 
the faculties in the individuals of the same species is 
an important point for us, and some few illustrations 
will here he given. But it would be superfluous to 
enter into many details on this head, for I have found 
on frequent enquiry, that it is the unanimous opinion 
of all those who have long attended to animals of many 
kinds, including birds, that the individuals differ 
greatly in every mental characteristic. In what 
manner the mental powers were first developed in the 
lowest organisms, is as hopeless an enquiry as how life 
itself first originated. These are problems for the 
distant future, if they are ever to be solved by man. 

As man possesses the same senses as the lower 
animals, his fundamental intuitions must be the same. 
Man has also some few instincts in common, as that of 
self-preservation, sexual love, the love of the mother 
for her new-born offspring, the desire possessed by the 
latter to suck, and so forth. But man, perhaps, has 
somewhat fewer instincts than those possessed by the 
animals which come next to him in the series. The 
orang in the Eastern islands, and the chimpanzee in 
Africa, build platforms on which they sleep ; and, as 
both species follow the same habit, it might be argued 
that this was due J;o instinct, but we cannot feel sure 
that it is not the result of both animals' having similar 
wants, and possessing similar powers of reasoning- 
These apes, as we may assume, avoid the many 
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poisonous fruits of the tropics, and man has no such 
knowledge : but as our domestic animals, when taken 
to foreign lands, and when first turned out in the 
spring, often* eat poisonous herbs, which they after- 
wards avoid, we cannot feel sure that the apes do not 
learn from their own experience or from that of their 
parents what fruits to select. It is, however, certain, 
as we shall presently see, that apes have an instinctive 
dread of serpents, and probably of other dangerous 
animals. 

The fewness and the comparative simplicity of the 
instincts in the higher animals are remarkable in 
contrast with those of the lower animals. Cuvier 
maintained that instinct and intelligence stand in an 
inverse ratio to each other; and some have thought 
that the intellectual faculties of the higher animals 
have been gradually developed from their instincts. 
But Pouchet, in an interesting essay,* has shewn that 
no such inverse ratio really exists. Those insects 
which possess the most wonderful instincts are certainly 
the most intelligent. In the vertebrate series, the 
least intelligent members, namely fishes and amphibians, 
do not possess complex instincts ; and amongst mam- 
mals the animal most remarkable for its instincts, 
namely the beaver, is highly intelligent, as will be 
admitted by every one who has read Mr. Morgan’s 
excellent work.* 

Although the first dawnings of intelligence, accord- 
ing to Mr. Herbert Spencer,^ have been developed 
through the multiplication and co-ordination of reflex 

* * L’Instinct ctfez les Insectes,’ His Works,* 1868. 

‘ Revue des Deux Mondes,’ Feb. * ‘ The Principles of Psycho- 

1870, n. 690. logy,* 2nd edit. 1870, pp. 418- 

•‘The American Beaver and 443. 



102 


THE DESCENT OF MAN. 


Pabt I. 


actions, and although many of the simpler instincts 
graduate into reflex actions, and can hardly be dis- 
tinguished from them, as in the case of young animals 
sucking, yet the more complex instincts ^eem to have 
originated independently of intelligence. I am, how- 
ever, very far from wishing to deny that instinctive 
actions may lose their fixed and untaught character, 
and be replaced by others performed by the aid of the 
free will. On the other hand, some intelligent actions, 
after being performed during several generations, 
become converted into instincts and are inherited, as 
when birds on oceanic islands learn to avoid man. 
These actions may then be said to be degraded in 
character, for they are no longer performed through 
reason or from experience. But the greater number of 
the more complex instincts appear to have been gained 
in a wholly diflferent manner, through the natural 
selection of variations of simpler instinctive actions. 
Such variations appear to arise from the same unknown 
causes acting on the cerebral organisation, which 
induce slight variations or individual differences in 
other parts of the body ; and these variations, owing 
to our ignorance, are often said to arise spontaneously. 
We can, I think, come to no other conclusion with 
respect to the origin of the more complex instincts, 
when we reflect on the marvellous instincts of sterile 
worker-ants and bees, which leave no offspring to 
inherit the effects of experience and of modified habits. 

Although, as we learn from the above-mentioned 
insects and the beaver, a high degree of intelligence is 
certainly compatible with complex instincts, and 
although actions, at first learnt voluntarily can soon 
through habit be performed with the quickness and 
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certainty of a reflex action, yet it is not improbable 
that there is a certain amount of interference between 
the development of free intelligence and of instinct, — 
which latter implies some inherited modification of the 
brain. Little is known about the functions of the 
brain, but we can perceive that as the intellectual 
powers become highly developed, the various parts of 
the brain must be connected by very intricate channels 
of the freest intercommunication ; and as a consequence 
each separate part would perhaps tend to be less well 
fitted to answer to particular sensations or associations 
in a definite and inherited — that is instinctive — manner. 
There seems even to exist some relation between a low 
degree of intelligence and a strong tendency to the 
formation of fixed, though not inherited habits ; for as 
a sagacious physician remarked to me, persons who are 
slightly imbecile tend to act in everything by routine 
or habit ; and they are rendered much happier if this is 
encouraged. 

I have thought this digression worth giving, because 
we may easily underrate the mental powers of the 
higher animals, and especially of man, when we com- 
pare their actions founded on the memory of past 
events, on foresight, reason, and imagination, with 
exactly similar actions instinctively performed by the 
lower animals ; in this latter case the capacity of per- 
forming such actions has been gained, step by step, 
through the variability of the mental organs and 
natural selection, without any conscious intelligence on 
the part of the animal during eac^^ successive genera- 
tion. No doilbt, as Mf. Wallace has argued,® much of 

®*Ooiitributions to the Theory of Natural Selection/ 1870« 
p.212. 
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the intelligent work done by man is due to imitation 
and not to reason ; but there is this great difference 
between bis actions and many of those performed by 
the lower animals, namely, that man ciinnot, on his 
first trial, make, for instance, a stone hatchet or a canoe, 
through his power of imitation. He has to learn his 
work by practice; a beaver, on the other hand, can 
make its dam or canal, and a bird its nest, as well, or 
nearly as well, and a spider its wonderful web, quite as 
well,® the first time it tries as when old and ex- 
perienced. 

To return to our immediate subject : the lower 
animals, like man, manifestly feel pleasure and pain, 
happiness and misery. Happiness is never better 
exhibited than by young animals, such as puppies, 
kittens, lambs, &c., when playing together, like our 
own children. Even insects play together, as has been 
described by that excellent observer, P. Huber, ^ who 
saw ants chasing and pretending to bite each other, 
like so many puppies. 

The fact that the lower animals are excited by the 
same emotions as ourselves is so well established, that 
it will not be necessary to weary the reader by many 
details. Terror acts in the same manner on them as 
on us, causing the muscles to tremble, the heart to 
palpitate, the sphincters to be relaxed, and the hair to 
stand on end. Suspicion, the offspring of fear, is 
eminently characteristic of most wild animals. It is, I 
think, impossible to read the account given by Sir E. 

« 

• For the evidence on this Spiders,* 1873, ^d. 126, 128. 
head, see Mr. J. Traherne Mog- ^ ‘ Recherches sur les Moeurs 
gridge’s most interesting work, des Founnis,’ 1810, p. 173. 

* Harvesting Ants and Trap-door 
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Teiment, of the behaviour of the female elephants, used 
as decoys, without admitting that they intentionally 
practise deceit, and well know what they are about. 
Courage and timidity are extremely variable qualities 
in the individuals of the same species, as is plainly seen 
in our dogs. Some dogs and horses are ill-tempered, 
and easily turn sulky ; others are good-tempered ; and 
these qualities are certainly inherited. Every one 
knows how liable animals are to furious rage, and how 
plainly they shew it. Many, and probably true, anec- 
dotes have been published on the long-delayed and 
artful revenge of various animals. The accurate 
Kengger, and Brehm ® state that the American and 
African monkeys which they kept tame, certainly 
revenged themselves. Sir Andrew Smith, a zoologist 
whose scrupulous accuracy was known to many persons, 
told me the following story of which he was himself an 
eye-witness ; at the Cape of Good Hope an officer had 
often plagued a certain baboon, and the animal, seeing 
him approaching one Sunday for parade, poured water 
into a hole and hastily made some thick mud, which he 
skilfully dashed over the officer as he passed by, to the 
amusement of many bystanders. For long afterwards 
the baboon rejoiced and triumphed whenever he saw 
his victim. 

The love of a dog for his master is notorious ; as an 
old writer quaintly says,® “ A dog is the only thing on 
“ this earth that luvs you more than he luvs himself.” 

® All the following statements, ‘ Thierleben,’ B. i. s. 10-87. 
given on the authority of these ® Quoted by Dr. Lauder Lind- 
two naturalists, wre taken frdm say, in his ‘ Physiology of Mind 
Kengger’s ‘ Naturgesch. der Sau- in the Lower Animals ; * ‘ Jour- 
gethiere von Paraguay,’ 1830, nal of Mental Science,’ April 
8. 41-57, and from Brehm’s 1871, p. 38. 
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In the agony of death a dog has been known to 
caress his master, and every one has heard of the dog 
suffering under vivisection, who licked the hand of the 
operator; this man, unless the operation was fully 
justified by an increase of our knowledge, or unless he 
had a heart of stone, must have felt remorse to the last 
hour of his life. 

As Whewell has well asked, “ who that reads the 
“ touching instances of maternal affection, related so 
“ often of the women of all nations, and of the females 
“ of all animals, can doubt that the principle of action 
“ is the same in the two cases ? We see maternal 
affection exhibited in the most trifling details; thus 
Kengger observed an American monkey (a Oebus) 
carefully driving away the flies which plagued her 
infant; and Duvaucel saw a Hylobates washing the 
faces of her young ones in a stream. So intense is the 
grief of female monkeys for the loss of their young, 
that it invariably caused the death of certain kinds 
kept under conflnement by Brehm in N. Africa. 
Orphan monkeys were always adopted and carefully 
guarded by the other monkeys, both males and females. 
One female baboon had so capacious a heart that she 
not only adopted young monkeys of other species, but 
stole young dogs and cats, which she continually carried 
about. Her kindness, however, did not go so far as to 
share her food with her adopted offspring, at which 
Brehm was surprised, as his monkeys always divided 
everything quite fairly with their own young ones. 
An adopted kitten, scratched this affectionate baboon, 
who certainly had a fine intellect, for she was much 
astonished at being scratched, and immediately ex- 
* Bridgewater Treatise,’ p. 263. 
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amined the kitten’s feet, and without more ado bit off 
the claws.^^ In the Zoological Gardens, I heard from 
the keeper that an old baboon ((7. chacma) had adopted 
a Bhesus moilkey ; but when a young drill and man- 
drill were placed in the cage, she seemed to perceive 
that these monkeys, though distinct species, were her 
nearer relatives, for she at once rejected the Ehesus 
and adopted both of them. The young Ehesus, as I 
saw, was greatly discontented at being thus rejected, 
and it would, like a naughty child, annoy and attack 
the young drill and mandrill whenever it could do so 
with safety ; this conduct exciting great indignation in 
the old baboon. Monkeys will also, according to Brehm, 
defend their master when attacked by any one, as well 
as dogs to whom they are attached, from the attacks of 
other dogs. But we here trench on the subjects of 
sympathy and fidelity, to which I shall recur. Some 
of Brehm’s monkeys took much delight in teasing a 
certain old dog whom they disliked, as well as other 
animals, in various ingenious ways. 

Most of the more complex emotions are common to 
the higher animals and ourselves. Every one has seen 
how jealous a dog is of his master’s affection, if lavished 
on any other creature ; and I have observed the same 
fact with monkeys. This shews that animals not only 
love, but have desire to be loved. Animals manifestly 
feel emulation. They love approbation or praise ; and 
a dog carrying a basket for his master exhibits in a 
high degree self-complacency or pride. There can, I 

A critic, withcjit any grounds ing my work. Therefore I tried, 
(‘ Quarterly Review,’ July, 1 8T1, and found that I could readily 
p. 72^ disputes the possibility seize with my own teeth the 
of this act as described by sharp little claws of a kitten 
Brehm, for the sake of discredit- nearly five weeks old. 
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peep into the upright bag, at the dreadful object lying 
quietly at the bottom. It would almost appear as if 
monkeys had some notion of zoological affinities, for 
those kept by Brehm exhibited a strange, though mis- 
taken, instinctive dread of innocent lizards and frogs. 
An orang, also, has been known to be much alarmed at 
the first sight of a turtle.^^ 

The principle of Imitation is strong in man, and 
especially, as I have myself observed, with savages. 
In certain morbid states of the brain this tendency is 
exaggerated to an extraordinary degree: some hemi- 
plegic patients and others, at the commencement of 
inflammatory softening of the brain, unconsciously 
imitate every word which is uttered, whether in their 
own or in a foreign language, and every gesture or 
action which is performed near tbem.^* Desor has 
remarked that no animal voluntarily imitates an action 
performed by man, until in the ascending scale we 
come to monkeys, which are well known to be ridiculous 
mockers. Animals, however, sometimes imitate each 
other s actions : thus two species of wolves, which had 
been reared by dogs, learned to bark, as does sometimes 
the jackal,^® but whether this can be called voluntary 
imitation is another question. Birds imitate the songs 
of their parents, and sometimes of other birds; and 
parrots are notorious imitators of any sound which they 
often hear. Dureau de la Malle gives an account of 

“ W. 0. L. Martin, ‘ Nat. p. 168. 

Hist, of Mammalia,’ 184:1, p, “‘The Variation of Animals 
405. and Plants under Domestication,’ 

“ Dr. Bateman * On Aphasia,’ voJL i. p. 27. • 

1870, p. 110. Aniiales des Sc. Nat.’ (1st 

“Quoted by Vogt, ‘M^nioire Series), tom. xxii. p. 397. 
sur IcB Microcephales,* 1867, 
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a dog reared by a cat, who learnt to imitate the well- 
known action of a cat licking her paws, and thus 
washing her ears and face ; this was also witnessed by 
the celebrated naturalist Audouin. I have received 
several confirmatory accounts ; in one of these, a dog 
had not been suckled by a cat, but had been brought 
up with one, together with kittens, and had thus 
acquired the above habit, which he ever afterwards 
practised during his life of thirteen years. Bureau de 
la Malle’s dog likewise learnt from the kittens to play 
with a ball by rolling it about with his fore paws, and 
springing on it. A correspondent assures me that a 
cat in his house used to put her paws into jugs of milk 
having too narrow a mouth for her head. A kitten of 
this cat soon learned the same trick, and practised it 
ever afterwards, whenever there was an opportunity. 

The parents of many animals, trusting to the 
principle of imitation in their young, and more 
especially to their instinctive or inherited tendencies, 
may be said to educate them. We see this when a cat 
brings a live mouse to her kittens ; and Bureau de la 
Malle has given a curious account (in the paper above 
quoted) of his observations on hawks which taught 
their young dexterity, as well as judgment of dis- 
tances, by first dropping through the air dead mice 
and sparrows, which the young generally failed to 
catch, and then bringing them live birds and letting 
them loose. 

Hardly any faculty is more important for the in- 
tellectual progress of man than Attention , Animals 
clearly manifeat this poY^er, as whefl a cat watches by 
a hole and prepares to spring on its prey. Wild 
animals sometimes become so absorbed when thus 
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engaged, that they may he easily approached. Mr, 
Bartlett has given me a cnrions proof how variable 
this faculty is in monkeys. A man who trains 
monkeys to act in plays, used to purchase commoi 
kinds from the Zoological Society at the price of five 
pounds for each; but he offered to give double the 
price, if he might keep three or four of them for a few 
days, in order to select one. When asked how he 
could possibly learn so soon, whether a particulai 
monkey would turn out a good actor, he answered thal 
it all depended on their power of attention. If wher 
he was talking and explaining anything to a monkey, 
its attention was easily distracted, as by a fly on the 
wall or other trifling object, the case was hopeless. li 
he tried by punishment to make an inattentive monkey 
act, it turned sulky. On the other hand, a monkey 
which carefully attended to him could always be 
trained. 

It is almost superfluous to state that animals have 
excellent Memories for persons and places. A baboon 
at the Cape of Good Hope, as I have been informed by 
Sir Andrew Smith, recognised him with joy after an 
absence of nine months. I had a dog who was savage 
and averse to all strangers, and I purposely tried hie 
memory after an absence of five years and two days 
I went near the stable where he lived, and shouted tc 
him in my old manner; he shewed no joy, but 
instantly followed me out walking, and obeyed me. 
exactly as if I had parted with him only half an houi 
before. A train of old associations, dormant duriuf! 
five years, had thus been instantaneously awakened in 
his mind. Even ants, as P. Huber has clearly 
” ‘ Les Moeurs des Pourmis/ 1810, p. 160. 
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shewn, recognised their fellow-ants belonging to the 
same community after a separation of four months. 
Animals can certainly by some means judge of the 
intervals of time between recurrent events. 

The Imagination is one of the highest prerogatives 
of man. By this faculty he unites former images and 
ideas, independently of the will, and thus creates 
brilliant and novel results. A poet, as Jean Paul 
Bichter remarks,^® who must reflect whether he shall 
“ make a character say yes or no—to the devil with 

him ; Jie is only a stupid corpse.” Dreaming gives 
us the best notion of this power ; as Jean Paul again 
says, “ The dream is an involuntary art of poetry.” 
The value of the products of our imagination depends 
of course on the number, accuracy, and clearness of 
our impressions, on our judgment and taste in 
selecting or rejecting the involuntary combinations, 
and to a certain extent on our power of voluntarily 
combining them. As dogs, cats, horses, and probably 
all the higher animals, even birds have vivid dreams, 
and this is shewn by their movements and the sounds 
uttered, we must admit that they possess some power 
of imagination. There must be something special, 
which causes dogs to howl in the night, and especially 
during moonlight, in that remarkable and melancholy 
manner called baying. All dogs do not do so ; and, 
according to Houzeau,^^ they do not then look at the 
moon, but at some fixed point near the horizon. 

“ Quoted in Dr. Maudsley’s canary-birds dreamt : ‘ Facult^s 
* Physi()l()gy and Pathology of Mentale]|,’ tom. ii. p. 136. 

Mind,’ 1868, pf). 19, 220. ® ‘ Faciiltes Mentales des 

^ Dr.Jerdon,* Birds of India,’ Animaux,’ 1872, torn. ii. p. 
vol. i. 1862, p. xxi. Houzeau 181. 
wys that his parokeets and 

I 
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Houzeau thinks that their imaginations are disturbed 
by the vague outlines of the surrounding objects, and 
conjure up before them fantastic images : if this he so, 
their feelings may almost be called superriitious. . 

Of all the faculties of the human mind, it will, 1 
presume, be admitted that Reason stands at the 
summit. Only a few persons now dispute that 
animals possess some power of reasoning. Animals 
mav constantly be seen to pause, deliberate, and 
resolve. It is a significant fact, that the more the 
habits of any particular animal are studied by a 
naturalist, the more he attributes to reason and the 
less to unlearnt instincts.*^ In future chapters we 
sKiill see that some animals extremely low in the scale 
apparently display a certain amount of reason. No 
doubt it is often difiicult to distinguish between the 
power of reason and that of instinct. For instance. 
Dr. Hayes, in his work on ‘The Open Polar Sea,’ 
repeatedly remarks that his dogs, instead of continuing 
to draw the sledges in a compact body, diverged and 
separated when they came to thin ice, so that their 
weight might be more evenly distributed. This was 
often the first warning which the travellers received 
that the ice was becoming thin and dangerous. Now, 
did the dogs act thus from the experience of each 
individual, or from the example of the older and wiser 
dogs, or from an inherited habit, that is from instinct? 
This instinct, may possibly have arisen since the time, 
long ago, when dogs were first employed by the natives 
in drawing their sledges ; or the Arctic wolves, the 

^ Mr. L. H. Morgan’s work thinking, how^jVer, that he goes 
on ‘ The American Beaver,* too far in underrating the power 
1868 , offers a good illustration of instinct, 
of this remark. I cannot help 
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parent-stock of the Esquimaux dog, may have acquired 
an instinct impelling them not to attack their prey in 
a close pack, when on thin ice. 

We can *only judge by the circumstances under 
which actions are performed, whether they are due to 
instinct, or to reason, or to the mere association of 
ideas : this latter principle, however, is intimately 
connected with reason. A curious case has been given 
by Prof. Mbbius,^^ of a pike, separated by a plate of 
glass from an adjoining aquarium stocked with fish, 
and who often dashed himself with such violence 
against the glass in trying to catch the other fishes, 
that he was sometimes completely stunned. The pike 
went on thus for three months, but at last learnt 
caution, and ceased to do so. The plate of glass was 
then removed, but the pike would not attack these 
particular fishes, though he would devour others which 
were afterwards introduced ; so strongly was the idea 
of a violent shock associated in his feeble mind with 
the attempt on his former neighbours. If a savage, 
who had never seen a large plate-glass window, were 
to dash himself even once against it, he would for a 
long time afterwards associate a shock with a window- 
frame ; but very differently from the pike, he would 
probably reflect on the nature of the impediment, and 
be cautious under analogous circumstances. Now with 
monkeys, as we shall presently see, a painful or merely 
a disagreeable impression, from an action once per- 
formed, is sometimes sufficient to prevent the animal 
from repeating it. If we attrilmte this difference 
between the monkey* and the pike solely to the 
association of ideas being so much stronger and more 
* ‘ Die Bewegunsen der Thiere,’ &c., 1873, p. 11. 
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persistent in the one than the other, though the pike 
often received much the more severe injury, can v^e 
maintain in the case of man that a similar difierence 
implies the possession of a fundamentally different 
mind ? 

Houzeau relates that, whilst crossing a wide and 
arid plain in Texas, his two dogs suffered greatly from 
thirst, and that between thirty and forty times they 
rushed down the hollows to search for water. These 
hollows were not valleys, and there were no trees in 
them, or any other dilleronce in the vegetation, and as 
they were absolutely dry there could have been no 
smell of damp earth. The dogs behaved as if they 
knew that a dip in the ground offered them the best 
chance of finding water, and Houzeau has often 
witnessed the same behaviour in other animals. 

I have seen, as i daresay have others, that when a 
small object is thrown on the ground beyond the reach 
of one of the elephants in the Zoological Gardens, he 
blows through his trunk on the ground beyond the 
object, so that the current reflected on all sides may 
drive the object within his reach. Again a well- 
known ethnologist, Mr. Westropp, informs me that he 
observed in Vienna a bear deliberately making with 
his paw a current in some water, which was close to 
the bars of his cage, so as to draw a piece of floating 
bread within his reach. These actions of the elephant 
and hear can hardly be attributed to instinct or 
inherited habit, as they would bo of little use to an 
animal in a state* of nature. Now, what is the 
difierence between such actions* when performed by an 
uncultivated man, and by one of the higher animals ? 

‘Faculty Mentales des Animaui,* 1872, tom. ii. p. 265. 



C5hap. III. 


MENTAL P0WEB8. 


117 


The savage and the dog have often found water at a 
low level, and the coincidence under such circum- 
stances has become associated in their minds. A 
cultivated man would perhaps make some general 
proposition on the subject ; but from all that we 
know of savages it is extremely doubtful whether they 
would do so, and a dog certainly would not. But a 
savage, as well as a dog, would search in the same way, 
though frequently disappointed ; and in both it seems 
to be equally an act of reason, whether or not any 
general proposition on the subject is consciously 
placed before the mind.^® The same would apply to 
the elephant and the bear making currents in the air 
or water. The savage would certainly neither know 
nor care by what law the desired movements were 
elfected; yet his act would be guided by a rude 
process of reasoning, as surely as would a philosopher 
in his longest chain of deductions. There would no 
doubt be this diHerence between him and one of the 
higher animals, that he would take notice of much 
slighter circumstances and conditions, and would 
observe any connection between them after much less 
experience, and tliis would be of paramount import- 
ance. I kept a daily record of the actions of one of 
my infants, and when he was about eleven months old, 
and before he could speak a single word, I was con- 
tinually struck with tlie greater quickness, with which 
all sorts of objects and sounds were associated to- 

IVof. Huxley has analysed his article, ‘Mr. Darwin’s Trities,* 
with adniinihlr^ clearn<;ss the in tlie*‘ (Jontciupoiary Revienv,* 
DQeiital steps by which a man, Nov. 1871, p. 462, and in his 
as well as a dog, arrives at a ‘ Ciitupies and Essays,’ 1873, p. 
conclusion in a case analogous 279. 
to that given in my text. See 
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gether in his mind, compared with that of the most 
intelligent dogs I ever knew. But the higher animals 
differ in exactly the same way in this power of associa- 
tion from those low in the scale, such as^ the pike, as 
well as in that of drawing inferences and of obser- 
vation. 

The promptings of reason, after very short ex- 
perience, are well shewn by the following actions of 
American monkeys, which stand low in their order. 
Eengger, a most careful observer, states that when he 
first gave eggs to his monkeys in Paraguay, they 
smashed them, and thus lost much of their contents ; 
afterwards they gently hit one end against some hard 
body, and picked off the bits of shell with their fingers. 
After cutting themselves only once with any sharp 
tool, they would not touch it again, or would handle 
it with the greatest caution. Lumps of sugar were 
often given them wrapped up in paper ; and Eengger 
sometimes put a live wasp in the paper, so that in 
hastily unfolding it they got stung ; after this had once 
happened, they always first held the packet to their 
ears to detect any movement within.^® 

The following cases relate to dogs. Mr. Colquhoun^^ 
winged two wild-ducks, which fell on the further side 
of a stream ; his retriever tried to bring over both at 
once, but could not succeed; she then, though never 
before known to ruffle a feather, deliberatedy killed 
one, brought over the other, and returned for the dead 

“ Mr. Belt, in his most in- animal possessed some reasoning 
teresting work, ‘ The Naiaralist p<jwer. , 

in Nicaragua,’ 1874 (p. 119), Moor and the Loch,’ 

likewise describes various actions p. 45. Col. Hutcliiuson on 
of a tamed Cebue, which, 1 ‘ Dog Breaking,* 1860, p. 46, 

think, clei\rly shew that this 
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bird. Col. Hutchinson relates that two partridges were 
shot at once, one being killed, the other wounded ; the 
latter ran away, and was caught by the retriever, who 
on her return came across the dead bird ; “ she 
stopped, evidently greatly puzzled, and after one or 
“ two trials, finding she could not take it up without 
‘‘ permitting the escape of the winged bird, she con- 
“ sidered a moment, then deliberately murdered it by 
“ giving it a severe crunch, and afterwards brought 
“ away both together. This was the only known 
instance of her ever having wilfully injured any 
‘‘game.” Here we have reason though not quite 
perfect, for the retriever might have brought the 
wounded bird first and then returned for the dead 
one, as in the case of the two wild-ducks. I give the 
above cases, as resting on the evidence of two inde- 
pendent witnesses, and because in both instances the 
retrievers, after deliberation, broke through a habit 
which is inherited by them (that of not killing the 
game retrieved), and because they shew how strong 
their reasoning faculty must have been to overcome a 
fixed habit. 

I will conclude by quoting a remark by the il- 
lustrious Humboldt.^* “ The muleteers in S. America 
“ say, ‘ I will not give you the mule whose step is 
“ ‘ easiest, but la mas racioiial , — the one that reasons 
‘‘ ‘ best ; ’ ” and as he adds, “ this popular expression, 
“ dictated by long experience, combats the system of 
animated machines, better perhaps than all the argu- 
“ ments of ^eculative philosophy.” Nevertheless 
some writers even yet* deny that the higher animals 
possess a trace of reason ; and they endeavour to 
“ ‘ Personal Narrative,* Eng. translat., vol. iii. p. lOlx 



120 


THE DESCENT OF MAN. 


Pabt I. 


explain away, by what appears to be mere verbiage,*® 
all snch facts as those above given. 

It has, I think, now been shewn that man and the 
higher animals, especially the Primates, have some few 
instincts in common. All have the same senses, 
intuitions, and sensations,— similar passions, affec- 
tions, and emotions, even the more complex ones, such 
as jealousy, suspicion, emulation, gratitude, and mag- 
nanimity ; they practise deceit and are revengeful ; 
they are sometimes susceptible to ridicule, and even 
have a sense of humour ; they feel wonder and 
curiosity; they possess the same faculties of imita- 
tion, attention, deliberation, choice, memory, imagina- 
tion, the association of ideas, and reason, though in 
very different degrees. The individuals of the same 
species graduate in intellect from absolute imbecility 
to high excellence. They are also liable to insanity, 
though far less often than in the case of man.^® 
Nevertheless, many authors have insisted that man is 
divided by an insuperable barrier from all the lower 
animals in his mental faculties. I formerly made a 
collection of above a score of such aphorisms, but they 


^ I am glad to find that so 
acute a reasoner as Mr. Leslie 
Stephen Darwinism and Di- 
vinity, Essays on Fie<.--thiukin'j:,* 
1873, p. 80), in speaking ol the 
supposed im passable l)arrier be- 
tween the minds of man and the 
lower animals, says, “ The dis- 
“ tinctions, indeed, wliich have 
“ been drawn, seem to us to rest 
upon no better foundation 
“ than a great many other 
“metaphysical distinctions; 
“ that is, the assumption that 
“ because you can give two 


“ things diflerent names, they 
“must therefore have dilferent 
“ natures. It is diflicult to 
“ understand how anybody wlio 
“has ever kept a dog, or seen 
“an elephant, can have any 
“ doubts as to an animal’s 
“power of perfor.Ming tlu 
“essential processcB of reason- 
“ ing.” 

? See ‘ Madness in Animals,' 
by Dr. W. Lauder Lindsay, in 
‘Journal of Mental Science,' 
July 1871. 
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are almost worthless, as their wide difference and 
number prove the difficulty, if not the impossibility, 
of the attemjit. It has been asserted that man alone 
is capable of progressive improvement ; that he alone 
makes use of tools or fire, domesticates other animals, 
or possesses property ; that no animal has the power 
of abstraction, or of forming general concepts, is self- 
conscious and comprehends itself; that no animal 
employs language ; that man alone has a sense of 
beauty, is liable to caprice, has the feeling of gratitude, 
mystery, &c. ; believes in God, or is endowed with a 
conscience. I will hazard a few remarks on the more 
important and interesting of these points. 

Archbishop Sumner formerly maintained that man 
alone is capable of progressive improvement. That he 
is capable of incomparably greater and more rapid 
improvement than is any other animal, admits of no 
dispute; and this is mainly due to his power of 
speaking and handing down his acquired knowledge. 
With animals, looking first to the individual, every 
one who has had any experience in setting traps, 
knows that young animals can be caught much more 
easily than old ones; and they can be much more 
easily approached by an enemy. Even with respect 
to old animals, it is impossible to catch many in the 
same place and in the same kind of trap, or to destroy 
them by the same kind of poison ; yet it is improbable 
that all should have partaken of the poison, and 
impossible that all should have been caught in a trap. 
They must learn caution by seeing their brethren 
caught or poisoned. In ’North America, where the fur- 
bearing animals have long been pursued, they exhibit, 
" Quoted by Sir C. Lyell, ‘ Antiquity of Man,* p. 497. 



122 


THE DESCENT OF MAN 


Pabt I. 


according to the unanimous testimony of all obseryers, 
an almost incredible amount of sagacity, caution and 
cunning ; but trapping has been there so long carried 
on, that inheritance may possibly have cbme into play. 
I have received several accounts that when telegraphs 
are first set up in any district, many birds kill them- 
selves by flying against the wires, but that in the 
course of a very few years they learn to avoid this 
danger, by seeing, as it would appear, their comrades 
killed.3^ 

If we look to successive generations, or to the race, 
there is no doubt that birds and other animals gradu- 
ally both acquire and lose caution in relation to man 
or other enemies and this caution is certainly in 
chief part an inherited habit or instinct, but in part 
the result of individual experience, A good observer, 
Leroy, states, that in districts where foxes are much 
hunted, the young, on first leaving their burrows, are 
incontestably much more wary than the old ones in 
districts where they are not much disturbed. 

Our domestic dogs are descended from wolves and 
jackals, and though they may not have gained in 
cunning, and may have lost in wariness and suspicion, 
yet they have progressed in certain moral qualities, 
such as in aflection, trust- worthiness, temper, and pro- 
bably in general intelligence. The common rat has 
conquered and beaten several other species throughout 

^ P\)radditional evidence, with ‘ Origin of Species,* 5th ed. p. 260. 
details, see M. Houzeau, ‘ Les ‘ Lettres Phil, sur rintelJi- 

Fai ult^s Mentales,’ tom. ii. gence des Animaux,’ nouvelk^ 
1872, p. 147. < edit. 1802, p. 86. 

^ See, with respect to birds See the evidence on this 

on oceanic island.s, my ‘ Journal head in chap. i. vol. i. ^ On tlie 
of Researches during the voyage Variation of Animals and Plauis 
of the Beagle,** * 1846, p. 398. under Domestication.* 
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Europe, in parts of North America, New Zealand, and 
recently in Formosa, as well as on the mainland of 
China. Mr. Swinhoe,®® who describes these two latter 
cases, attributSs the victory of the common rat over 
the large Mus coninga to its superior cunning; and 
this latter quality may probably be attributed to the 
habitual exercise of all its faculties in avoiding extir- 
pation by man, as well as to nearly all the less cunning 
or weak-minded rats having been continuously de- 
stroyed by him. It is, however, possible that the 
success of the common rat may be due to its having 
possessed greater cunning than its fellow-species, 
before it became associated with man. To maintain, 
independently of any direct evidence, that no animal 
during the course of ages has progressed in intellect 
or other mental faculties, is to beg the question of the 
evolution of species. We have seen that, according to 
Lartet, existing mammals belonging to several orders 
have larger brains than their ancient tertiary proto- 
types. 

It has often been said that no animal uses any tool ; 
but the chimpanzee in a state of nature cracks a 
native fruit, somewhat like a walnut, with a stone.^^ 
Kengger easily taught an American monkey thus to 
break open hard palm-nuts ; and afterwards of its own 
accord, it used stones to open other kinds of nuts, as 
well as boxes. It thus also removed the soft rind of 
fruit that had a disagreeable flavour. Another monkey 
was taught to open the lid of a large box with a stick, 

‘ Proc. Zoolog.* Soc.’ 1864; vol. iv. 1843-44, p. 383. 

P- 186. ‘Sau^ethiere von Para- 

Savage and Wyman in guay,’ 1830, s. 51-56. 

‘Boston Journal of Nat. Hist.’ 
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and afterwards it used the stick as a lever to move 
heavy bodies ; and I have myself seen a young orang 
pnt a stick into a crevice, slip his hand to the other 
end, and use it in the proper manner as*a lever. The 
tamed elephants in India are well known to break off 
branches of trees and use them to drive away the flies ; 
and this same act has been observed in an elephant in 
a state of nature.®^ I have seen a young orang, when 
she thought she was going to be whipped, cover and 
protect herself with a blanket or straw. In these 
several cases stones and sticks were employed as 
implements ; but they are likewise used as weapons. 
Brehm^° states, on the authority of the well-known 
traveller Schimper, that in Abyssinia when the 
baboons belonging to one species ((7. gelada) descend 
in troops from the mountains to plunder the fields, 
they sometimes encounter troops of another species 
{G. hamadryas)y and then a fight ensues. The Geladas 
roll down great stones, which the Hamadrjas try to 
avoid, and then both species, making a great uproar, 
rush furiously against each other. Brehm, when, 
accompanying the Duke of Coburg-Gotha, aided in 
an attack with fire-arms on a troop of baboons 
in the pass of Mensa in Abyssinia. The baboons in 
return rolled so many stones down the mountain, some 
as large as a man’s head, that the attackers had to 
beat a hasty retreat ; and the pass was actually closed 
for a time against the caravan. It deserves notice 
that these baboons thus acted in concert. Mr. 
Wallace on thi^ee occasions saw female orangs, ac- 

•• The ‘ Indian Field,’ March * ‘ The Malay Archipelago,’ 
4, 1871. voL i. 1869, p. 87. 

« ‘Thierlehen,’B.i.». 79,82. 
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coinpanied by their young, “ breaking oflf branches and 
“ the great spiny fruit of the Durian tree, with every 
“appearance of rage; causing such a shower of 
“ missiles as effectually kept us from approaching too 
“near the tree.” As I have repeatedly seen, a 
chimpanzee will throw any object at hand at a person 
who offends him ; and the before-mentioned baboon at 
the Cape of Good Hope prepared mud for the purpose. 

In the Zoological Gardens, a monkey, which had 
weak teeth, used to break open nuts with a stone ; 
and I was assured by the keepers that after using the 
stone, he hid it in the straw, and would not let any 
other monkey touch it. Here, then, we have the idea 
of property; but this idea is common to every dog 
with a bone, and to most or all birds with their nests. 

The Duke of Argyll remarks, that the fashioning 
of an implement for a special purpose is absolutely 
peculiar to man ; and he considers that this forms an 
immeasurable gulf between him and the brutes. This 
is no doubt a very important distinction ; but there 
appears to me much truth in Sir J. Lubbock^s sugges- 
tion,^® that when primeval man first used flint- 
stones for any purpose, he would have accidentally 
splintered them, and would then have used the sharp 
fragments. From this step it would be a small one to 
break the flints on purpose, and not a very wide step 
to fashion them rudely. This latter advance, however, 
may have taken long ages, if we may judge by the 
immense interval of time which elapsed before the men 
of the neolithic period took to grinding and polishing 
their stone tools. In breaking the flints, as Sir J. 

‘ Primeval Man,’ 1869, pp. * Prehistoric Times,* 1865, 
1^0, 147. p. 473, &c. 
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Lubbock likewise remarks, sparks would have been 
emitted, and in grinding them heat would have been 
evolved: thus the two usual methods of “obtaining 
“ fire may have originated.” The natuf e of fire would 
have been known in the many volcanic regions where 
lava occasionally flows through forests. The anthropo- 
morphous apes, guided probably by instinct, build for 
themselves temporary platforms; but as many in- 
stincts are largely controlled by reason, the simpler 
ones, such as this of building a platform, might readily 
pass into a voluntary and conscious act. The orang is 
known to cover itself at night with the leaves of the 
Pandanus ; and Brehm states that one of his baboons 
used to protect itself from the heat of the sun by 
throwing a straw-mat over its head. In these several 
habits, we probably see the first steps towards some of 
the simpler arts, such as rude architecture and dress, 
as they arose amongst the early progenitors of man. 

Ahstractioriy General Coticeptions, Helf-consciousness, 
Mental Individuality. — It would be very difficult for 
any one with even much more knowledge than I 
possess, to determine how far animals exhibit any 
traces of these high mental powers. This difficulty 
arises from the impossibility of judging what passes 
through the mind of an animal ; and again, the fact 
that writers differ to a great extent in the meaning 
which they attribute to the above terms, causes a 
further difficulty. If one may judge from various 
articles which have been published lately, the greatest 
stress seems to be^ laid on the supposed entire absence 
in animals of the power of abstraction, or of forming 
general concepts. But when a dog sees another dog 
at a distance, it is often clear that he perceives that it 



Chap. HI. 


MENTAL POWERS. 


127 


is a dog in the abstract ; for when he gets nearer his 
^Yhole manner suddenly changes, if the other dog be a 
friend. A recent writer remarks, that in all such 
cases it is a pare assumption to assert that the mental 
act is not essentially of the same nature in the animal 
as in man. If either refers what he perceives with his 
senses to a mental concept, then so do both.^* When 
I say to my terrier, in an eager voice (and I have 
made the trial many times), “ Hi, hi, where is it ? ” 
she at once takes it as a sign that something is to be 
hunted, and generally first looks quickly all around, 
and then rushes into the nearest thicket, to scent for 
any game, but finding nothing, she looks up into any 
neighbouring tree for a squirrel. Now do not these 
actions clearly shew that she had in her mind a general 
idea or concept that some animal is to be discovered and 
hunted ? 

It may be freely admitted that no animal is self- 
conscious, if by this term it is implied, that he reflects 
on such points, as whence he comes or whither he will 
go, or what is life and death, and so forth. But how 
can we feel sure that an old dog with an excellent 
memory and some power of imagination, as shewn by 
his dreams, never reflects on his past pleasures or 
pains in the chase? And this would be a form of 
self-consciousness. On the other hand, as Buchner 
has remarked, how little can the hard-worked wife of a 
degraded Australian savage, who uses very few abstract 
words, and cannot count above four, exert her self- 

consciousness, or reflect on the nature of her own 

• 

** Mr. Hookham, in a letter ‘ Conferences sur la Theorie 

to Prof. Max Miiller, in the Darwinienne,’ French trauslat. 
‘ Birmingham News,* May 1873. 1869, p. 132. 
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existence. It is generally admitted, that the higher 
animals possess memory, attention, association, and 
even some imagination and reason. If these powers, 
which differ much in different animals, «are capable of 
improvement, there seems no great improbability in 
more complex faculties, such as the higher forms of 
abstraction, and self-consciousness, &c., having been 
evolved through the development and combination of 
the simpler ones. It has been urged against the views 
here maintained that it is impossible to say at what point 
in the ascending scale animals become capable of abstrac- 
tion, &c. ; but who can say at what age this occurs in our 
young children ? We see at least that such powers are 
developed in children by imperceptible degrees. 

That animals retain their mental individuality is 
unquestionable. When my voice awakened a train of 
old associations in the mind of the before-mentioned 
dog, he must have retained his mental individuality, 
although every atom of his brain had probably under- 
gone change more than once during the interval of 
five years. This dog might have brought forward the 
argument lately advanced to crush all evolutionists, 
and said, ‘‘I abide amid all mental moods and all 
“material changes. . . . The teaching that atoms leave 
“ their impressions as legacies to other atoms falling 
“ into the places they have vacated is contradictory of 
“ the utterance of consciousness, and is therefore false ; 
“ but it is the teaching necessitated by evolutionism, 
“ consequently the hypothesis is a false one.” 

Language . — This faculty has justly been considered 
as one of the chief distinctions between man and the 
lower animals. But man, as a highly competent 
^ The Rev. Dr. J. McCann, ‘ Anti-Darwinism,* 1869, p. 13. 
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judge, Archbishop Whately remarks, “is not the 
only animal that can make use of language to 
“ express what is passing in his mind, and can under- 
“ stand, more or less, what is so expressed by 
another.” In Paraguay the Gehus azarm when 
excited utters at least six distinct sounds, whicli 
excite in other monkeys similar emotions.^^ Tlie 
movements of the features and gestures of monkeys 
are understood by us, and they partly understand 
ours, as Kengger and others declare. It is a more 
remarkable fact that the dog, since being domesticated, 
has learnt to bark^^ in at least four or five distinct 
tones. Although barking is a new art, no doubt the 
wild parent-species of the dog expressed their feelings 
by cries of various kinds. With the domesticated dog 
we have the bark of eagerness, as in the chase ; that 
of anger, as well as growling; the yelp or howl of 
despair, as when shut up ; the baying at night ; the 
bark of joy, as when starting on a walk with his 
master ; and the very distinct one of demand or 
supplication, as when wishing for a door or window 
to be opened. According to Hou/.eau, who paid 
particular attention to the subject, the domestic 
fowl utters at least a dozen significant sounds.®® 

The habitual use of articulate language is, however, 
peculiar to man ; but he uses, in common with the lower 
animals, inarticulate cries to express his meaning, 
aided by gestures and the movements of the muscles of 
the face.®^ This especially holds good with the more 

Quoted in * Arfthro^ological cation/ vcJ. i. p. 27. 

H‘jview/ 1864, p. 158. * Facultes Mentales des 

** ibid. s. 45. Aniniaux,’ tom. ii. 1872, p. 

See my ‘Variation of Ani- 346-319. 
nials and Plants under Doiiiesti- See a discussion on this 

K 
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Bmiple and vivid loelings, wliicli are but little con- 
nected wiib our higher intelligence. Our cries of pain, 
fear, surpriho, anger, together with the their appro- 
priate actionp, and the murmur of a mother to her 
beloved child, are more expressive than any words. 
That which distinguishes man from the low^er animals 
is not the understanding of articulate sounds, for, as 
every one know’s, dogs understand many words an^l 
Bciitences. In this respect thej^ are at the same stage 
of development as infants, between the ages of ten and 
twelve montlis, who understand many words and short 
sentences, but cannot yet utter a single word. It is 
not the mere articnbition which is out* distinguishing 
character, for j^arrots and other birds possess this 
power. Nor is it the mere capacity of connecting 
definite sounds wdtli dethiite ideas; for it is certain 
that some parrots, wdiich have been taught to speak, 
connect unerringly w'ords with things, and persons 
with events.'^’^ The lownr animals differ from rnae 


subject ill Mr. E. !'». Tylor’s 
very inOTeslini^ work, ‘ lie- 
searches into the Early History 
of Maukind,’ 1865, chaps, ii. to 
iv. 

I have received several 
detailed accounts to this fTJ’cct. 
Admiral iSir H. d.^inlivan, whom 
1 know to he a careful obK-i'-er, 
assures me that an African 
])arrot, long kept in his father’s 
house, invariably calhd certain 
persons of the liouschold, as 
well as visitors, by their names, 
lie said “good mdrniug’* to 
every one at breakfast, and 
“ good niglit to each as they 
left the room at night, and 
never reversed these salutations. 


To Hir !k Siili van’s father, he 
used to ad'l to the “ good morn- 
ing” a short sentence, whicl’ 
w.is never once repeated after 
his father’s death. He scolded 
violently a strange dog whicli 
carnc into the room through tin: 
oucu window; and he scold(d 
another parrot (saying “yon 
naughty polly”) which had gnt 
out of its cag^*, and was eatin;.: 
api>lo3 on the kitchen table. 
8ec also, to the same elTect. 
Tlouzt^u on parrots, ‘Faculle-^ 

S leutales,’ toLn. ii. p. 300. Hr. 

L. Moschkaii informs me th'd 
he knew a starling which nev( i 
made a mistake in saying in. 
German “good morning” 
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,sol<"ly in his almost infinitely larger power of associa- 
ting together the most diversified sounds and ideas ; 
and this obviously depends on the high development 
of his mental powers. 

As Horne Tooke, one of the founders of the iiohlo 
science of philology, observes, language is an art, like 
brewing or baking ; but writing would have been a 
better simile. It certainly is not a true instinct, for 
every language has to be learnt. It differs, however, 
widely from all ordinary arts, for man has an instinc- 
tive tendency to speak, as we see in the babble of our 
young children ; whilst no child has an instinctive 
tendency to brew, bake, or write. Moreover, no 
philologist now supposes that any language has been 
deliberately invented ; it bas been slowly and uncon- 
sciously developed by many steps.®*’ The sounds 
uttered by birds oiler in several respects tlie nearest 
analogy to language, for all the members of the same 
species uttei* the same instinctive cries expressive of 
their emotions; and all the kinds which sing, exert 
their power instinctively ; but the actual song, and even 
the call-notes, are learnt from their parents or foster^ 
parents. These sounds, as Daines Barrington®^ has 
proved, are no more innate than language is in man.” 

pcirsons arriving, and “good “both conBcionsly and uncon- 

h) e, old fellow,” to tho.sG de])art“ “ sciously ; consciously as re- 

ing. I could add .several other “gards the immediate end to 

^uch cases. “ bo attained ; unconsciously as 

“ some good remarks on “ legards the further conse- 
tliis head by Prof. Wliitney, in “qiiences of tije act.” 

Ids ‘Oriental and Linguistic Hon. ,JDaines Barrington in 
^5tu(3ies,’ 1873, p.* 354. He * Philosoph. Tran-'actions/ 1773, 

'hserves that the desire of p. 232. See also Dureau de la 

roinnmnication between man is Malle, in ‘ Ann. des. Sc. Nat.’ 

the living force, which, in the 3rd series, Zoolog. tom. x. p. 

development of language, “works 119. 
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The first attempts to sing may bo compared to th<> 
“ imperfect endeavour in a child to babble.” Thr 
young males continue practising, or as the bird 
catchers say, recording,” for ten or eleven month? 
Their first essays show hardly a rudiment of the futiiiv 
song; but as they grow older we can perceive what 
they are aiming at ; and at last they are said “ to sim- 
“ their song round.” Nestlings which have learnt tla* 
song of a distinct species, as with the canary-birdr; 
educated in the Tyrol, teach and transmit their now 
song to their oflspring. The slight natural 'differences 
of song in the same species inhabiting different 
districts may be appositely compared, as Barrington 
remarks, to provincial dialects ; ” and the songs of 
allied, though distinct species may be compared witli 
tlie languages of distinct races of man. I have given 
the foregoing details to shew that an instinctive 
tendency to acquire an art is not peculiar to man. 

With respect to the origin of articulate language, 
after having read on the one side the highly interest- 
ing works of Mr. Ilensicigh Wedgwood, the Eev. V. 
Farrar, and Prof. Schleiclicr,^^ and the celebrat'd 
lectures of Prof. Max Muller on the other side, I can 
not doubt that language owes its origin to the imitation 
and modification of various natural sounds, the voices 
of other animals, and man’s own instinctive cries, aid' d 
by signs and gestures. When we treat of sexin i 

‘On tho Origin of 1865, p. 190. Tho work on 

Language,’ by H. Wed^wooil, tJiis subject, by the late Fr tf 

1866. ‘Chajiters on ‘'‘Language,’ ^Vug. Schlciuher, has been tninv 
by the Rev. F. W. Farrar, 1865. lated by Dr. Bikkers 

These wo'ks are most interest- English, under the title nf 

ing. See also ‘De la Phys. et ‘D.arvvinism tested by 
de Parole,’ par Albert Leinoine, Science of Language,’ 1869. 
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selection we shall see that primeval man, or rather 
some early progenitor of man, probably first used his 
voice in producing true musical cadences, that is in 
singing, as do some of the gibbon-apes at the present 
day; and we may conclude from a widely-spread 
analogy, that this power would have been especially 
exerted during the courtship of the sexeS; — would have 
expressed various emotions, such as love, jealousy, 
triumph, — and would have served as a challenge to 
rivals. It is, therefore, probable that the imitation of 
musical cries by articulate sounds may have given 
rise to words expressive of various complex emotions. 
The strong tendency in our nearest allies, the monkeys, 
in microcephalous idiots,®^ and in the barbarous races of 
mankind, to imitate whatever they hear deserves notice, 
as ])earing on the subject of imitation. Since monkeys 
certainly understand much that is said to them by 
man, and when wuld, utter signal-cries of danger to 
Llieir fellows;^’’' and since fowls give distinct warnings 
for danger on the groun'l, or in the sky from hawks 
(both, as well as a third cry, intelligible to dogs;,®® may 
not some unusually wise ape-like animal liave imitated 
the growl of a beast of prey, and thus told his fellow- 
monkeys the nature of the expected danger ? This would 
liave been a first step in the formation of a language. 

As the voice was used more and more, the vocal 
organs would have been strengthened and perfected 
tiirough the principle of tlie inherited efiects of use; 

^ Vogt, ‘M^moire sur les quoted, by Brehm and Rengger. 
Microce]dialc.s,’ 1867, p. 169. “H ouzeau gives a very 
With rcsjjcct to savages, I have curious at^jount of his obscrva- 
gi ven some facts in my * Journal tions on this subject in his 
oi Researches,* &c., 1845, p. 200. ‘ Facultes Mentalcs des Ani- 

" See clear evidence on this inaux,’ tom. ii. p. 348. 
in t]jo two vvorks so often 
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and this would have reacted on the power of speech. 
But the relation between the continued use of language 
and the development of the brain, has no doubt been 
far more important. The mental powers in some 
early progenitor of man must have been more highly 
developed than in any existing ape, before even the 
most im])eifect form of speech could have come into 
use ; but we may confidently believe tliat the continued 
use and advancement of this pow^er would have reacted 
on the mind itself, by enabling and encouraging 
it to carry on long trains of thought. A complex 
train of thought can no more be carried on with- 
out the aid of words, whether spoken or silent, 
than a long calculation without the use of figures or 
algebra. It appears, also, that even an ordinary train 
of thought almost requires, or is greatly facilitated by 
some form of language, for the dumb, deaf, and blind 
girl, Laura Bridgman, was observed to use her fingers 
whilst dreauiing.^^ Nevertheless, a long succession of 
vivid and connected ideas may ])ass through the mind 
without the aid of any form of language, as we may 
infer from tlie movements of dogs during their dreams. 
We have, also, seen that animals are able to reason to 
a certain extent, manifestly without the aid of langaagc. 
The intimate connection between the brain, as it i;- 
now developed in us, and the faculty of speech, is weil 
shown by those curious cases of brain-disease in which 
speech is specially affected, as when the power to 
remember substantives is lost, whilst other words caii 
be correctly used^, or where substantives of a certaia 
class, or all except the initial letters of substantives 

See remarks on this head logy and Pathology of M/nd, 
by i)r. Maudsley, ‘ The Physio- 2iid edit. 1808, p. 109. 
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and proper names are forgotten ®^ Tliore is no more 
iinprobability in the continued uso of the mental and 
vocal organs leading to inherited changes in their 
structure aiic? functions, than in the case of hand- 
writing, which depends partly on the form of the hand 
and partly on the disposition of the mind; and hand- 
writing is certainly inhcriled.®^ 

Several writers, more especially Prof. Max Muller, 
have lately insisted that the uso of language implies 
tlio power of forming general concepts ; and that as no 
animals are supposed to possess this power, an 
impassable barrier is formed between them and man.®^ 
With respect to animals, I have already ondoavoured 

Jkliiuy cudous cases have “ of con.scioiumesa ; therefore he 

hi en recorded. See, for instance, “would fain make thought 

Dr. Biiteman ‘On Aphasia,’ “al)sulutoly inij)ossib]o without 

1870, p. 27, t31, 53, 100, Ac. “spcoth,ulontifvmgtheficulty 

Also, ‘ Inquiries Concerning the “with its instrument. lie 

Imellectual Powers,’ by Dr “ miglit. just aa reasi«nar)ly assert 

Altei'ci’or.ibie, 183S, p. 150. “that tlio human liaiid cannot 

‘The Variation of Animals “act vvi<liv*uta lv>o!. With such 
and Plants under Domestication,’ “ a doctrine to start from, he 
v^ol. li. p. 6. “cannot stop short of Muller’s 

Lee! ures on ‘ iVIr. Darwin’s “worst ])arado.vca, that an 
I’iiilosophy of Language,’ 1873. “infant (m Jans, not .speaking) 

The judgment of a flistin- “is not a him -an being, and that 

;;nishc(l philologist, such as “ deaf-mutes do not become 

i’ruf. Whitney, will have far “ possessed of reason nn til they 

moic weight on this point than “learn to twist their fingers 

oivtliiiig that lean say. Il>‘ “inio imitation of spoken 

reiiLirks (‘Oriental and Liii' “words.” Ma.\ l\[uiler Lives in 

giiistic Bludies,’ 1873, p. 297), italics (‘Lectures on Mr. Dar- 

lU speaking of Pdoek’s views: wm’s Philosophy of Language,’ 

“ Px.rause on the grand scale 18f3, ioclme) the tollow- 
“language is the necessary ing aphorism: “TIuto is no 

“auxiliary of Ihought, itidis- “thought witliout words, as 

“pi-nsable to the, devolopmenr “ little as •there arc words wit h- 

“of the power of lliiuking, to “ out thought.’’ What a strange 

'‘the distinctness and variety definition inust here Ik^ given to 

“and complexity of cogni- the word ihongJitl 

‘ tions to the full mastery 
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to shew that they have this power, at least in a rude 
and incipient degree. As far as concerns infants of 
from ten to eleven months old, and dcaf-mntes, it 
seems to me incredible, that they shou*ld be able to 
connect certain sounds with certain general ideas as 
quickly as they do, unless such ideas were already 
formed in their minds. The same remark may be 
extended to the more intelligent animals ; as Mr. 
Leslie Stephen observes,®^ “ A dog frames a general 
‘‘concept of cats or sheep, and knows the correspond- 
“ ing words as well as a philosopher. And the capacity 
“ to understand is as good a proof of vocal intelligence, 
“ though in an inferior degree, as the capacity to speak.” 

Why the organs now used for speech should have 
been originally perfected for this purpose, rather than 
any other organs, it is not diflicnlt to see. Ants have 
considerable powers of intercommunication by means 
of their antennae, as sliewn by Huber, who devotes 
a whole chapter to their language. We might have 
used our fingers as efficient instruments, for a person 
with practice can report to a deaf man every word of a 
speech rapidly delivered at a public meeting ; but the 
loss of our hands, whilst thus employed, would have been 
a serious inconvenience. As all tlie higher mammals 
possess vocal organs, constructed on the same general 
plan as ours, and used as a means of communication, it 
was obviously probable that these same organs would 
be still further developed if the power of communica- 
tion had to bo improved ; and this has been efiected by 
the aid of adjoining and well adapted parts, namely the 
tongue and lips.®^ The fact ' of the higher apes not 

‘ Essays on Free-thinking,* this effect by Dr. Maudslcy, 
tlx., 1873, p. 82. ‘The Physiology and Pathology 

“ See some good remarks to of Mind,* 1868, p. 139. 
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using their vocal organs for S2)eech, no doubt depends 
on their intelligence not having been sufficiently- 
advanced. The possession by them of organs, which 
with long-conlinued practice might have been used for 
speech, although not thus used, is paralleled by the 
case of many birds wliich possess organs fitted for 
singing, though they never sing. Thus, the nightin- 
gale and crow have vocal organs similarly constructed, 
these being used by the former for diversified song, and 
by the latter only for croaking.®® If it be asked why 
apes have not had their intellects developed to the 
same degree as that of man, general causes only can 
be assigned in answer, and it is unreasonable to expect 
anything more definite, considering our ignorance 
with respect to the successive stages of development 
through which each creature has passed. 

The forniJition of di fie rent languages and of distinct 
species, and the proofs that both liave been developed 
tlirough a gradual process, are curiously parallel.®’ 
But we can trace the formation of many words further 
back than that of speei^fl, for we can perceive how they 
cictually arose from tlie imitation of various sounds. 
Wo find in distinct .languages striking homologies 
duo to community of descent, and analogies due to 
a similar process of formation. The manner in which 

Macgillivray, ‘ Hist, of of nature, display any unusual 
l^n’itish Birds,* vol. ii. 1839, p. capacity for imitation. ‘ Ke- 
-9. An excellent observer, Mr. searches in Zoology,* 1834, p. 
Ihackwall, remarks that the 158. 

magpie learns to pronounce Sec the very interesting 

f^ingle words, and even short parallelism between the dcvelop- 
>eiitonces, more treadily than ment of •species and languages, 
aliuost any other Britisli bird ; jiivcn by Bir 0. LycU in ‘ The 
vpt, as he adds, after long and Geolog. Evidences of the Anti- 
einscly investigating its habits, quity of Man,* 18G3, chap, 
lie has never known it, in a state xxiii. 
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certain letters or sounds change when others change is 
very like correlated growth. We have in both cases 
the reduplication of parts, the effects of long-continued 
use, and so forth. The frequent presence of rudi- 
ments, both in languages and in species, is still more 
remarkable. The letter m in the word am, means I ; 
so that in the expression I am, a superfluous and use- 
less rudiment has been retained. In the spelling also 
of words, letters often remain as the rudiments of 
ancient forms of pronunciation. Languages, like 
organic beings, can be classed in groups under groups ; 
and they can be classed either naturally according to 
descent, or artificially by other characters. Dominant 
languages and dialects spread widely, and lead to the 
gradual extinction of other tongues. A language, like 
a species, when once extinct, never, as Sir 0. Lyell 
remarks, reappears. The same language never has 
two birth-places. Distinct languages may be crossed 
or blended together.®® We see variability in every 
tongue, and new words are continually cropping up ; 
but as there is a limit to the powers of the memory, 
single words, like whole languages, gradually become 
extinct. As Max Muller has well remarked : — ‘‘ A 
‘‘ struggle for life is constantly going on amongst the 
‘‘ words and grammatical forms in each language. The 
'‘better, the shorter, the easier forms are constantly 
“ gaining the upper hand, and they owe their success to 
“ their own inherent virtue.’’ To these more important 
causes of the survival of certain words, mere novelty 
and fashion may be added ; for there is in the mind of 

See remarks to this effect * Nature,* March 24:tb, 1870, p. 
by the Rev. F. W. Farrar, in an 528, 

interesting article, entitled ‘ Nature,* Jan. 6th, 1870, 
‘ Philology and Darwinism,’ in p. 257. 
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man a strong love for slight changes in all things. The 
survival or preservation of certain favoured words 
in the struggle for existence is natural selection. 

The perfecJly regular and wonderfully complex con- 
struction of the languages of many barbarous nations 
has often been advanced as a proof, either of the divine 
origin of these languages, or of the high art and 
former civilisation of their founders. Thus P. von 
Schlegel writes: “In those languages which appear 
“to be at the lowest grade of intellectual culture, 
“ we frequently observe a very high and elaborate 
degree of art in their grammatical structure. This 
“ is especially the case with the Basque and the 
“ Lapponian, and many of the American languages.” 
But it is assuredly an error to speak of any language 
as an art, in the sense of its having been elaborately 
and methodically formed. Philologists now admit that 
conjugations, declensions, &c., originally existed as 
distinct words, since joined together ; and as such 
words express the most obvious relations between 
objects and persons, it is not surprising that they 
should have been used by the men of most races 
during the earliest ages. With respect to perfection, 
the following illustration will best shew how easily we 
may err : a Crinoid sometimes consists of no less than 
150,000 pieces of shell,’^ all arranged with perfect 
symmetry in radiating lines ; but a naturalist does not 
consider an animal of this kind as more perfect than a 
bilateral one with comparatively few parts, and with 
none of these jparts alike, excepting on the opposite 

Quoted by 0. S. Wake, ^ Buckland, ‘Bridgewater 
‘Chapters on Man,* 1868, p. Treatise,’ p. 411. 

101 . 
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sides of tLo body. He justly considers the differentia- 
tion and specialisation of organs as the test of per- 
fection. So with languages : the most symmetrical and 
complex ought not to he ranked above irregular, abbre- 
viated, and bastardised languages, which have borrowed 
expressive words and useful forms of construction from 
various conquering, conquered, or immigrant races. 

From these few and imperfect remarks I conclude 
that the extremely complex and regular construction 
of many barbarous languages, is no proof that they owe 
their origin to a special act of creation.'^^ Nor, as we 
have seen, does the faculty of articulate speech in 
itself offer any insuperable objection to the belief that 
man has been developed from some lower form. 

Seme of Beauty . — This sense has been declared to be 
peculiar to man. I refer here only to the pleasure 
given by certain colours, forms, and sounds, and which 
may fairly be called a sense of the beautiful; with 
cultivated men such sensations are, however, intimately 
associated with complex ideas and trains of thought. 
When we behold a male bird elaborately displaying his 
graceful plumes or splendid colours before the female, 
whilst other birds, not thus decorated, make no such 
display, it is impossible to doubt that she admires the 
beauty of her male partner. As women everywhere 
deck themselves with these plumes, the beauty of such 
ornaments cannot bo disputed. As we shall see later, 
the nests of humming-birds, and the playing passages 
of bower-birds are tastefully ornamented with gaily- 
coloured objects ; aj^d this shews that the^y must receive 
some kind of pleasure from thb sight of such things. 

See some good remarks on by Sir J. Lubbock, ‘ Origin of 
the simplification of languages, Civilisation, 1870, p. 278. 
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With the great majority of animals, however, the taste 
for the beautiful is confined, as far as we can judge, to 
the attractions of the opposite sex. The sweet strains 
poured forth by many male birds during the season of 
love, are certainly admired by the females, of which 
fact evidence will hereafter be given. If female birds 
had been incapable of appreciating the beautiful 
colours, the ornaments, and voices of their male 
partners, all the labour and anxiety exhibited by the 
latter in displaying their charms before the females 
would have been thrown away ; and this it is impos- 
sible to admit. Why certain bright colours should 
excite pleasure cannot, I presume, be explained, any 
more than why certain flavours and scents are agreeable ; 
but habit has something to do with the result, for that 
which is at first unpleasant to our senses, ultimately 
becomes pleasant, and habits are inherited. With 
respect to sounds, Helmholtz has explained to a certain 
extent on physiological principles, why harmonies and 
certain cadences are agreeable. But besides this, sounds 
frequently recurring at irregular intervals are highly 
disagreeable, as every one will admit who has listened 
at night to the irregular flapping of a rope on board 
ship. The same principle seems to come into play 
with vision, as the eye prefers symmetry or figures 
with some regular recurrence. Patterns of this kind 
are employed by even the lowest savages as ornaments ; 
and they have been developed through sexual selection 
for the adornment of some male animals. Whether 
we can or no^ give any reason fo^i the pleasure thus 
derived from vision anct hearing, yet man and many of 
the lower animals are alike pleased by the same colours, 
graceful shading and forms, and the same sounds, 
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The taste for the beautiful, at least as far as female 
beauty is concerned, is not of a special nature in the 
human mind; for it differs widely in^the different 
races of man, and is not quite the same even in the 
different nations of the same race. Judging from the 
hideous ornaments, and the equally hideous music 
admired by most savagt^s, it might be urged that their 
aesthetic faculty was not so highly developed as in 
certain animals, for instance, as in birds. Obviously 
no animal would be capable of admiring such scenes as 
. the heavens at night, a beautiful landscape, or refined 
music; but such high tastes are acquired through 
culture, and depend on complex associations ; they are 
not enjoyed by barbarians or by uneducated persons. 

Many of the faculties, which have been of inestima- 
ble service to man for his progressive advancement, 
such as the powers of the imagination, wonder, 
curiosity, an undefined sense of beauty, a tendency 
to imitation, and the love of excitement or novelty, 
could hardly fail to lead to capricious changes of 
customs and fashions. I have alluded to this point, 
because a recent writer has oddly fixed on Caprice 
‘‘ as one of the most remarkable and typical differences 
‘‘ between savages and brutes.” But not only can we 
partially understand how it is that man is from various 
conflicting influences rendered capricious, but that the 
lower animals are, as we shall hereafter see, likewise 
capricious in their affections, aversions, and sense of 
beauty. There is also reason to suspect that they love 
novelty, for its owiv sake. 

Belief in God — Religion . — There is no evidence that 
^ * The Spectator,* Dec. 4th, 1869, p. 1430. 
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man was aboriginally endowed with the ennobling 
belief in the existence of an Omnipotent God. On the 
contrary there is ample evidence, derived not from 
hasty travellers, but from men who have long resided 
with savages, that numerous races have existed, and 
still exist, who have no idea of one or more gods, and 
wlio have no words in their languages to express such 
an idea.^* The question is of course wholly distinct 
from that higher one, whether there exists a Creator 
and Euler of the universe ; and this has been answered 
in the affirmative by some of the highest intellects that 
have ever existed. 

If, however, we include under the term “ religion ” 
the belief in unseen or spiritual agencies, the case is 
wholly different ; for this belief seems to be universal 
with the less civilised races. Nor is it difficult to 
comprehend how it arose. As soon as the important 
faculties of the imagination, wonder, and curiosity, 
together with some power of reasoning, had become 
partially developed, man would naturally crave to 
understand what was passing around him, and would 
have vaguely speculated on his own existence. As 
Mr. M’Lennan has remarked, Some explanation of 
‘‘ the phenomena of life, a man must feign for himself, 
“ and to judge from the universality of it, the simplest 
hypothesis, and the first to occur to men, seems to 
have been that natural phenomena are ascribable to 

See an excellent article on especially the chapters on Re- 
tina subject by the Rev. F. W. ligion in his ‘ Origin of Oivilisa- 
Parrar, in the ‘ Ajithropological tion,’ 1870. 

Review,* Aug. 1864, p. ccxv^i. ‘ The Worship of Animals 

For further facts see Sir J. and Plants,* in the ‘ Fortnightly 
Lubbock, ‘Prehistoric Times,’ Review,* Oct. 1, 1869, p. 42J?, 
-hid edit. 1869, p. 664; and 
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“ the presence in animals, plants, and things, and in 
“ the forces of nature, of such spirits prompting to 
‘‘ action as men are conscious they themselves possess.’ 
It is also probable, as Mr. Tylor has shewn, that 
dreams may have first given rise to the notion of 
spirits ; for savages do not readily distinguish between 
subjective and objective impressions. When a savage 
dreams, the figures which appear before him are 
believed to have come from a distance, and to stand 
over him ; or “ the soul of the dreamer goes out on its 
“ travels, and comes home with a remembrance of 
what it has seen.” But until the faculties of 


imagination, curiosity, reason, &c., had been fairly 
well developed in the mind of man, his dreams would 
not have led him to believe in spirits, any more than 
in the case of a dog. 

The tendency in savages to imagine that natural 


objects and agencies are 
living essences, is perhaps 

Tylor, ‘ Early History of 
Mankind,* 1865, p. 6. See also 
the three striking chapters on 
the Development of lleligion, in 
Lubbock’s ‘Origin of Civilisa- 
tion/ 1870, Tn a like manner 
Mr. Herbert Spencer, in bis in- 
genious essay in the ‘ Fort- 
nightly Review ’ (May 1st, 1870, 
p. 535), accounts for the earliest 
forms of religious belief through- 
out the world, by man being 
led through dreams, shadows, 
and other causes, to look at 
himself as a double essence, 
corporeal anil spiritual! As the 
spiritual being is supposed to 
exist alter death and to be 
powerful, it is })ropitiated by 
various gifts and ceremonies. 


animated by spiritual or 
illustrated by a little fact 

and its aid invoked. He then 
further shews that names or 
nicknames given from some 
animal or other object, to the 
early progenitors or founders of 
a tribe, are supposed after a 
long interval to represent the 
real progenitor of the tribe ; and 
such anhnal or object is then 
naturally believed still to exist 
as a spirit, is held sacred, and 
worshipped as a god. Never- 
theless I cannot but 8usj)ect 
that there is a still earlier and 
ruder stage, when anything 
which manifei Is p^ower or move- 
ment is thought to be endowed 
with some form of life, and with 
mental faculties analogous to our 
own. 
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which I once noticed : my dog, a full-grown and very 
sensible animal, was lying on the lawn during a hot 
and still day ; but at a little distance a slight breeze 
occasionally moved an open parasol, which would have 
been wholly disregarded by the dog, had any one stood 
near it. As it was, every time that the parasol slightly 
moved, the dog growled fiercely and barked. He 
must, I think, have reasoned to himself in a rapid 
and unconscious manner, that movement without any 
apparent cause indicated the presence of some strange 
living agent, and that no stranger had a right to be on 
his territory. 

Tlie belief in spiritual agencies would easily pass 
into the belief in the existence of one or more gods. 
For savages would naturally attribute to spirits the 
same passions, the same love of vengeance or simplest 
form of justice, and the same affections which they 
themselves feel. The Fuegians appear to be in this 
respect in an intermediate condition, for when the 
surgeon on board the Beagle shot some young 
ducklings as specimens, York Minster declared in the 
most solemn manner, ‘‘Oh, Mr. Bynoe, much rain, 
“ much snow, blow much ; ” and this was evidently 
a retributive punishment for wasting human food. So 
again ho related how, when his brother killed a “ wild 
“ man,” storms long raged, much rain and snow fell. 
Yet we could never discover that the Fuegians believed 
in what we should call a God, or practised any religious 
I’ites ; and Jemmy Button, with justifiable pride, 
j^tonfcly maintained that there was no, devil in his land. 
This latter assertion is tlie more remarkable, as with 
i^avages the belief in bad spirits is far more common 
than that in good ones. 


L 
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The feeling of religious devotion is a highly complex 
one, consisting of love, complete submission to an 
exalted and mysterious superior, a strong sense of 
dependence, fear, reverence, gratitude* hope for the 
future, and perhaps other elennoits. No being could 
experience so complex an emotion until advanced in 
his intellectual and moral faculties to at least a 
moderately high level. Neveriheless, we see some 
distant approach to this state of mind in the deep love 
of a dog for his master, asso( iatfal with complete sub- 
mission, some f(3ar, and perhaps other feelings. Tlie 
behaviour of a dog when returning to his master after 
an absence, and, as I roay add, of a monkey to his 
beloved keeper, is widely different from that towards 
their fellows. In the latter case the transports of joy 
appear to be somewhat less, and the sense of equality 
is shown in every action. Professor Jlraubach goes so 
far as to mainiain that a dog looks on his master as on 
a god."^® 

The same high mental faculties which first led man 
to believe in unseen spiritual agencies, then in 
fetishism, polytheism, and ultimately in monotheism, 
would infallibly lead him, as long as his reasoning 
powers remained poorly developed, to various strange 
superstitions and customs. Many of these are terrible 
to think of -such as the sacrifice of human beings to a 
blood-loving god ; the trial of innocent persons by tlie 
ordeal of poison or fire; witchcraft, &c. -yet it is weli 

See an able iirlide on tlio Darwiii’scheu Art-Lehre,’ 180'.', 
* I’hysiciil Elements (A* Religion,* s, 53. It is tfakl (Dr. W. Liuuit-^ 
by Mr. L. Owen Pike, in ‘An- Lindsay, ‘Journal of Ment ;1 
thropolog. Review,’ April, 1870, Science,* 1871, p. 43), 
p. l\iii. Paeon long ago, and the 

‘ Religion, Moral, &c., der Burns, held the same notion. 
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occasionally to reflect on these superstitious, for they 
shew us what an iiuinite debt of gratitude we owe to 
the improvemont of our reason, to science, and to our 
accumulated knowledge. As 8ir J. Lubbock has well 
obstu-yed, “ it is not too much to say that the horrible 
dread of unknown evil hangs like a thick cloud over 
savage life, and embitters ev('ry pleasure.” These 
miserable and indirect consequences of our highest 
faculties may be compared with the incidental and 
(xicasional mistakes of the instincts of the lower 
animals. 

‘ Prehistoric Times,' 2iid oxceiicnt account of the many 
tnlit. p. 571. In this work (p. strongc and capricious customs 
r>7l) there will he fouiifl im of savages. 
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CHAPTER IV. 

Comparison op the Mental Powers op Man and 
THE Lower Animals — continued. 

The moral sense — Fundamental proposition — The qualities of social 
animals — Origin of sociability — Struggle between opposed 
instincts — Mai) a social animal — The more enduring social 
instincts conquer other less persistent instincts — The social 
virtues alone regarded by savages — The self-regarding virtue? 
acquired at a later stage of development — The importance oi 
the judgment of the members of the same community ou 
conduct — ^^Transmission of moral tendencies — Summary. 

I FULLY subscribe to the judgment of those writers^ 
who maintain that of all the differences between mai 
and the lower animals, the moral sense or conscience h 
by far the most important. This sense, as Mackintosh' 
remarks, “ has a rightful supremacy over every othei 
principle of human action ; ” it is summed up in that 
short but imperious word ought, so full of higi 
significance. It is the most noble of all the attributes 
of man, leading him without a moment^s hesitation tc 
risk his life for that of a fellow-creature; or after due 
deliberation, impelled simply by the deep feeling oJ 
right or duty, to sacrifice it in some great cause 
Immanuel Kant exclaims, ‘‘ Duty ! Wondrous thought. 

that workest neither by fond insinuation, flattery; 
“ nor by any thfeat, but merely by ^holding up thj 

^ See, for instance, on this &c. 
subject, Quatrefages, ‘Unitd do ^ ‘Dissertation on Etbic.ii 
TF^uece Humaine,* 1861, p. 21, Thilosophy,* 1867, p. 231, &c. 
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‘‘ naked law in the soul, and so extorting for thyself 
“always reverence, if not always obedience; before 
“ whom all appetites are dumb, however secretly they 
“ rebel ; whence thy original ? ” ^ 

This great question has been discussed by many 
writers* of consummate ability; and my sole excuse 
for touching on it, is the impossibility of here passing 
it over; and because, as far as I know, no one has 
approached it exclusively from the side of natural 
history. The investigation possesses, also, some in- 
dependent interest, as an attempt to see how far the 
study of the lower animals throws light on one of the 
highest psychical faculties of man. 

The following proposition seems to me in a high 
degree probable— namely, that any animal whatever, 
endowed with well-marked social instincts,® the pa- 


^ ‘ Metapliyaics of Ethics,’ 
translated by J. W. Semple, 
Edinburgh,’ 1836, p. 136. 

* Mr. Baiu gives a list ( ‘ Men- 
tal and Moral Science,’ 1868, p. 
513-725) of twenty-six British 
authors who have written on 
this subject, and whoso names 
are familiar to every reader ; to 
these, Mr. Bain’s own name, 
and those of Mr. Lecky, Mr. 
8had worth Hodgson, Sir J. 
Eubbock, and others, might he 
added. 

® Sir B. Brodie, after observing 
that man is a social animal 
(‘Psychological Enquiries,’ 1854, 
p. 192), asfe the pregnant ques- 
tion, “ought not this to settle 
“tlie disputed q^icstion as to 
the existence of a moral 
‘‘sense?” Similar ideas have 
probably occurred to many per- 
f^ons, as they did long ago to 


Marcus Aurelius. Mr. J. S. Mill 
speaks, in his celebrated work, 
* Utilitarianism,’ (1864, pp. 45, 
46), of the social feelings as a 
“powerful natural sentiment,” 
and as “the natural basis of 
“sentiment for utilitarian mo- 
“ rality.” Again he says, “ Like 
“the other acquired capacities 
“above referred to, the moral 
“faculty, if not a part of our 
“ nature, is a natural out-growth 
“from if; capable, like them, 
“in a certain small degree of 
“springing up spontaneously.” 
But ill opposition to all this, he 
also remarks, “ if, as is my own 
“belief, the moral feelings are 
“ not innate, hut acquired, they 
“ arc not» for that reason less 
“ natural.” It is with hesitation 
that I venture to differ at all 
from so profound a thinker, hut 
it can hardly be disputed that 
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rental and filial afioctions being hero included, would 
inevitably acquire a moral sen80 or conscience, as soon 
as its intellectual powers had become as well, or nearly 
as well devolojied, as in man. For, jirstly, the social 
instincts lead an animal to take pleasure in the society 
of its fellows, to feel a certain amount of sympathy 
with them, and to ])orform various services for thenu 
The services may be of a definite and evidently in- 
stinctive nature; or there may bo only a wish and 
readiness, os with most of the higher social animals, 
to aid their fellov^s in certnin general ways. But 
these feelings and services are by no means extended 
to all the individuals of the same species, only to those 
of the same association. Secondly, as soon as the 
mental faculties had become highly developed, images 
of all past actions and motives would be incessantly 
passing througli tlio brain of each individual; and 
that feeling of dirssatisfaction, or even misery, whiclj 
invariably results, as we shall her{.*after see, from any 
unsatisfied instinct, would arise, as often as it Wti!- 
perceived that the enduring and always present social 
instinct had yielded to some uMhu instinct, at the tiini^ 
stronger, but neither enduring in its nature, nor 
leaving behind it a very vivid impression. It is clear 
that many instinctive dosinis, such as that of hunger. 


the flOci:t! fcciinj^s arc ia^^tiactivy 
or innate in the lower animnls ; 
and why should they not ho st) 
in man? Mr. i'»ain (.see, for 
instance, ‘The Emotions and 
the Will,’ 1865, p. 481) and 
others believe that the moral 
sense is ac{|[uirod by each in- 
dividual during his lifetime. 


<?a tlie general theory of evolu- 
tion this is at least extremtiv 
improhahlo. The ignoring f 
all transmitted mental qiialili' ' 
Will, as It sewns to me, be Ik a - 
taller judged as a most scrii-u 
blemish in the works of Tlln 
Mill. 
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are in their nature of short duration; and after bein^' 
satisfied, are not readily or vividly recalh^d. Thirdly, 
after the power of language had been acquired, and 
the wishes of the community could bo expressed, the 
common opinion how each member ought to act for 
the public good, would naturally become in a para- 
mount degree the guide to action. But it should bo 
borne in mind that however great weight we may 
attribute to public opinion, our regard for tlie appro 
bation and disapprobation of our follows <leponds on 
sympatliy, which, as wo sliall see, forms an essential 
part of the social instinct, and is indeed its foundation- 
stone. Lastly, habit in the individual would ultimately 
play a very important part in guiding the conduct of 
each member ; for the social instinct, togotJier with sym- 
pathy, is, like any other instinct, greatly strengthened 
])j habit, and so consequently would be obedience to 
iho wishes and judgment of the community. Theso 
several suhordinato propositions must now bo discussed, 
and some of them at considerable length. 

It may he well first to premise that I Jo not wish to 
maintain that ajiy strictly social animal, if its in- 
t(?llGctual faculties were to become as active and as 
liiglily developed as in man, would aewquire exactly the 
same moral sense as ours. In the same manner as 
various animals have some sense of beauty, though 
they admire widely diilerent objects, so they might 
have a sense of right and wrong, though led by it 
to follow widely different lines of conduct. If, for 
instance, to take an extreme case., meji were reared 
under precisely the samd conditions as hivo-bees, there 
can hardly be a doubt that our unman ied femah's 
vrould, like the worker-bees, think it a sacred duty to 
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kill thoir brothers, and mothers would strive to kill 
their fertile daughters; and no one would think of 
interfering.® Nevertheless, the bee, or any other 
social animal, would gain in our supposed case, as it 
appears to me, some feeling of right or wrong, or a 
conscience. For each individual would have an inward 
sense of possessing certain stronger or more enduring 
instincts, and others less strong or enduring ; so that 
there would often be a struggle as to which impulse 
should be followed ; and satisfaction, dissatisfaction, or 
even misery would be felt, as past impressions were 
compared during their incessant passage through the 
mind. In this case an inward monitor would tell the 
animal that it would have been better to have followed 
the one impulse rather than the other. The one 
course ought to have been followed, and the other 
ought not; the one would have been right and the 
other wrong ; but to these terms I shall recur. 

• Mr. H, Sidgwick remarks, same, she means that the fulfil- 

in au able discussion on this mont of a .social duty would tend 

subject (tlio ‘Academy,* June to the injury of individuals; 

16th, 1872, p. 231), “ a sujxjrior but she overlooks the fact, 

“ bee, we may feel sure, would v/liich she would doubtless ad- 

“ aspire to a milder solution mit, that the instincts of the 

“of the population question.*’ bee have l)een acquired for the 

rJudging, however, from the good of the community. She 

habits of many or most savages, goes so far as to say that if the 

man solves the problem by fe- theory of ethics advocated iu 

male infanticide, polyandry and this chapter were over generally 

promiscuous intercourse ; there- accepted, “ 1 cannot but believe 

fore it may well be doubted “ tluat in the hour of their 

whether it would be by a milder “ triumph would be sounded 

method. Miss Cobbe, in com- “ the knell of the virtue of 

men! ing(‘ Darwinism in Morals,* mankind I” It is to be hoped 

‘ Theological lloviewf April, th|it the bclM in the perma- 

1872, p. 188-191) on the same nence of virtue on this earth 

illustration, says, the principles not held by many persons on so 

of social duty would be thus weak a tenure, 

reversed; and by this, I pre- 
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SociaUUty . — Animals of many kinds are social; we 
find even distinct species living together ; for example, 
some American monkeys; and united flocks of rooks, 
jackdaws, and starlings. Man shews the same feeling 
in his strong love for the dog, which the dog returns 
with interest. Every one must have noticed how 
miserable horses, dogs, sheep, &c., are when separated 
from their companions, and what strong mutual 
affection the two former kinds, at least, shew on their 
reunion. It is curious to speculate on the feelings of 
a dog, who will rest peacefully for hours in a room 
with his master or any of the family, without the least 
iiotice being taken of him ; but if left for a short time 
by himself, barks or howls dismally. We will confine 
our attention to the higher social animals ; and pass 
over insects, although some of these are social, and aid 
one another in many important ways. The most 
common mutual service in the higher animals is to 
warn one another of danger by means of the united 
senses of all. Every sportsman knows, as Dr. Jaeger 
remarks,^ how difficult it is to approach animals in a 
herd or troop. Wild horses and cattle do not, I 
believe, make any danger-signal ; but the attitude of 
any one of them who first discovers an enemy, warns 
the others. Rabbits stamp loudly on the ground with 
their hind-feet as a signal : sheep and chamois do the 
same with their forefeet, uttering likewise a whistle. 
Many birds, and some mammals, post sentinels, which 
in the case of seals are said® generally to be the 
females. The leader of a troop of monkeys acts as the 
sentinel, and utters cries ‘expressive both of danger and 

^ * Die Darwin’scho Tbeorie,’ • Mr. R. Brown in * Proc. 

101. Zoolog. Soc.* 1868, p, 409. 
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of Fafety.^ Social animals poiform many little services 
for oacli other : liorses nihhlo, and cows lick each other, 
on any spot .vliich itches: monkeys Siiarch each other 
for external pfuasites; and Brehm states that after 
a troop of the Cercoiuthecm grmO'inridis has rushed 
tlirough a thorny brake, each monkey stretches itself 
on a branch, and anotLor monkey sitting by, “con- 
‘‘ scicntiously ” examines its fur, and extracts every 
thorn or burr. 

Animals also remler more important services to one 
another: thus wolves and some other beasts of prey 
hunt in packs, and aid one another in attacking their 
victims. Pelicans lish in conc(irt. The Hamadryas 
baboons turn over stones to iind insects, &c. ; and 
when they come to a large one, as many as can stand 
round, turn it over together and share the booty. 
Social animals mutually defend each other. Bull 
bisons in N. America, when there is danger, drive the 
cows and calves into the middle of the herd, whilst 
they defend the outside. 1 shall also in a future 
chapter give an account of two young wild bulls at 
Ohillingham attacking an old one in concert, and of 
two stallions togetlior trying to drive away a thi]'<l 
stallion from a troop of luares. In Abyssinia, Brehm 
encountered a great troop of bahoons who were crossijig 
a valley: some had already ascended the opposite 
mountain, and some were still in the valley : the latter 


• Biehm, ‘ Thierlebcn,* B. i. 
1864:, 3. 52, 79. For ilie caso 
of the monkeys extrac#iiiii tbonjs 
from each other, see s. 51. Witli 
respect to the Hamadryas turn- 
ing over stones, the fact is given 
(3. 76) on the evidence of 


Alvarez, whose obscrvatioiN 
Brehm thinks quite trustwortliv. 
For the cas%s of the old mul 
baboons attacking the dogs, sed 
s. 79 ; and with respect to thd 
eagle, s. 66. 
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\v(u-0 attacked by the doqe, but the old males im- 
mediately hurried down from the roeks, and with 
juouths widely opened, roared ro foavfiilly, that the 
dogs quickly drew back. Tliey were again eiicoiiraged 
to the attack ; but by this time all tlio baboons had 
reascended the heights, excepting a young one. about 
six months old, wlio, loudly calling for aid, climbed on 
a block of rock, find was surroumh i!. Now one of the 
largest males, a true liero, (airno down again from the 
mountain, slowly went to tho young one, coaxed him, 
and triumphantly led him away- the dogs being too 
much astonished to make an attack. I cannot resist 
giving another scene which was witnessed by this 
same naturalist ; an eagle seized a young Corcopithe- 
cus, which, by clinging to a branch, was not at once 
carried off; it cried loudly for assistance, upon whi(*>h 
the other members of tho troop, with much uproar, 
ruslmd to the rescue, surroundc<l tlio eagle, and pulled 
out so many feathers, that lie no longer thought of his 
prey, but only how to escape. This eagle, as 13rehiii 
remarks, assuredly would never again attack a single 
monkey of a troop. 

It is certain that associatial animals have a feeling 
of love for each other, which is Jiot felt by non-social 
adult animals. How far in most cases they actually 
sympathise in tho pains and pleasures of others, is 
more doubtful, especially with respect to pleasures. 

Mr. Belt mves ibo case of ami* to fact; ; and Mr. Belt 
d spidcT-nionkey (AteUjs) in boiievos, from vvliat ho has seen 
.^icara^ua, wliieh was heard nf tlie liahits; of th. so monkeys, 

reaming for no.^rly two luams that lluly protect themselves 
m liio forest, and was found with from eagu .s by keejiing two or 
m eagle pcrcbed close hy it. three together. ‘ 1’ho Natura- 
'ihe bird apparently feared to list in Nicaragua,’ 1874, p. 118. 
Attack as long as it remained 
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Mr Buxton, however, who had excellent means of 
observation,^^ states that his macaws, which lived free 
in Norfolk, took “ an extravagant interest ” in a pair 
with a nest ; and whenever the female left it, she was 
surrounded by a troop ‘‘screaming horrible acclama- 
“ tions in her honour.” It is often diflScult to judge 
whether animals have any feeling for the sufferings of 
others of their kind. Who can say what cows feel, 
when they surround and stare intently on a dying or 
dead companion; apparently, however, as Houzeau 
remarks, they feel no pity. That animals sometimes 
are far from feeling any sympathy is too certain ; for 
they will expel a wounded animal from the herd, or 
gore or worry it to death. This is almost the blackest 
fact in natural history, unless, indeed, the explanation 
which has been suggested is true, that their instinct or 
reason leads them to expel an injured companion, lest 
beasts of prey, including man, should be tempted to 
follow the troop. In this case their conduct is not 
much worse than that of the North American Indians, 
who leave their feeble comrades to perish on the plains ; 
or the Fijians, who, when their parents get old, or fall 
ill, bury them alive.*^ 

Many animals, however, certainly sympathise with 
each other’s distress or danger. This is the case even 
with birds. Captain Stansbury found on a salt lake 
in Utah an old and completely blind pelican, which 


‘Annals of Mag. of Nat. 
Hist.,’ November, 1868, p. 382. 

Sir J. Lubbock/' ‘ Prehis- 
toric Times,’ 2nd edit. p. 446. 

As quoted by Mr. L. H. 
Morgan, ‘ The American 
Beaver,’ 1868, p. 272. Capt. 


Stansbury also gives an interest- 
ing account of the manner in 
wjiich a vei^ young pelican, 
carried away by a strong stream, 
was guided and encouraged in 
its attempts to reach the shore 
by half a dozen old birds. 
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was very fat, and must have been well fed for a long 
time by his companions. Mr. Blyth, as he informs 
me, saw Indian crows feeding two or three of their 
companions which were blind ; and I have heard of an 
analogous case with the domestic cock. We may, if 
we choose, call these actions instinctive ; but such 
cases are much too rare for the development of any 
special instinct.^^ I have myself seen a dog, who 
never passed a cat who lay sick in a basket, and was a 
great friend of his, without giving her a few licks with 
his tongue, the surest sign of kind feeling in a dog. 

It must be called sympathy that leads a courageous 
(log to fly at any one who strikes his master, as he 
certainly will. I saw a person pretending to beat a 
lady, who had a very timid little dog on her lap, and 
the trial had never been made before; the little 
creature instantly jumped away, but after the pre- 
tended beating was over, it was really pathetic to see 
how perseveringly he tried to lick his mistress's face, 
and comfort her. Brehm states that when a baboon 
in confinement was pursued to be punished, the others 
tried to protect him. It must have been sympathy in 
the cases above given which led the baboons and Oer- 
copitheci to defend their young comrades from the 
(logs and the eagle. I will give only one other instance 
of sympathetic and heroic conduct, in the case of a 
little American monkey. Several years ago a keeper 
at the Zoological Gardens showed me some deep and 
scarcely healed wounds on the nape of his own neck, 
inflicted on hi^, whilst kneeling op the floor, by a 

As Mr. Bain states, “ effeo- ‘ Mental and Moral Scienc(3, 
tive aid to a sufferer springs 1868, p. 245. 

‘‘ from sympathy proper ; ” “ ‘ Thierleben,’ B. i. s. 85. 
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fierce baboon. The little American monkey, who was 
a warm friend of this keeper, lived in the same large 
compartment, and was dreadfully afraid of the great 
baboon. Nevertheless, as soon as he saw his friend in 
peril, he rushed to the rescue, and by screams and 
bites so distracted the baboon that the man was able to 
escape, after, as the surgeon thought, running great 
risk of his life. 

Besides love and sympathy, animals exhibit other 
qualities connected with the social instincts, which 
in us would be called moral ; and I agree with 
Agassiz^® that dogs possess something very like a 
conscience. 

Dogs possess some power of self-command, and this 
does not appear to be wholly the result of fear. As 
Braubach remarks, they will refrain from stealing 
food in the absence of their master. They have long 
been accepted as the very typo of fidelity and obedience. 
But the elephant is likewise very faithful to his driver 
or keeper, and probably considers him as the leader of 
the herd. Dr. Hooker informs me that an elephant, 
which he was riding in India, became so deeply bogged 
that he remained stuck fast until the next day, when 
he was extricated by men with ropes. Under such 
circumstances elephants will seize with their trunkn 
any object, dead or alive, to place under their knees, to 
prevent their sinking deeper in the mud; and the 
driver was dreadfully afraid lest the animal should have 
seized Dr. Hooker and crushed him to death. But t)ie 
driver himself, ag Dr. Hooker was apured, ran no 
risk. This forbearance under* an emergency so dread- 

‘ Do ri jspcco et de la ‘ Die Uarwin’ache Ari- 

Classe,’ 1809, p. 97. Lelire,’ 1869, s. 64. 
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ful for a heavy animal, is a wonderful proof of nohlo 
fidelity.'® 

All animals living in a body, which defend them- 
selves or attach their enemies in concert, must indeed 
be in some degree faithful to one another ; and those 
that follow a leader most be in some degree obedient. 
When the baboons in Abyssinia'^ plunder a garden, 
iliey silently follow their leader ; and if an imprudent 
young animal makes a noise, he receives a slap from 
the others to teach him silence and obedience. Mr. 
Gal ton, who has had excellent opportunities for 
observing the half- wild cattle in S. Africa, says,*® that 
they cannot endure even a momentary separation from 
the herd. They are essentially slavish, and accept the 
common determination, seeking no better lot than to 
be led by any one ox who has enough self-reliance to 
accept the position. The men who break in these 
animals for harness, watch assiduously for those who, 
by grazing apart, shew a self-reliant disposition, and 
these they train as fore-oxen. Mr. Galton adds that 
such animals are rare and valuable ; and if many were 
born they would soon be eliminated, as lions are always 
on the look-out for the individuals which wander from 
the herd. 

With respect to the impulse which leads certain 
animals to associate together, and to aid one another 
in many ways, we may infer that in most cases they 
are impelled by the same sense of satisfaction or 
I'leasuro which they experience in performing other 

also I looker’s ‘ ^ 8ee his extremely intcrest- 

iayaii Journals,’ vol. ii., 1854, p. ing paper on ‘Qregariousness in 
^ ' I* Cattle, and in Man,* ‘ Macmil 

Hrohm, ‘ Tiiicrlcben,* 15. i. Ian's Mag.’ I'eb. 1871, p. 353. 

76 . 
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instinctive actions ; or by the same sense of dissatis- 
faction as when other instinctive actions are checked. 
We see this in innumerable instances, a^nd it is illus- 
trated in a striking manner by the acquired instincts 
of our domesticated animals ; thus a young shepherd- 
dog delights in driving and running round a flock of 
sheep, but not in worrying them ; a young fox-hound 
delights in hunting a fox, whilst some other kinds of 
dogs, as I liave witnessed, utterly disregard foxes. 
Wliat a strong feeling of inward satisfaction must 
impel a bird, so full of activity, to brood day after day- 
over her eggs. Migratory birds are quite miserable il' 
stopped from migrating ; perha[.»s they enjoy starting 
on their long iliglit; but it is hard to believe that the 
poor pinioned goose, described by Audubon, which 
started on foot at the proper time for its journey of 
probably more than a thousand miles, could have fell 
any joy in doing so. Some instincts are determined 
solely by painful feelings, as by fear, which leads to 
self-preservation, and is in some cases directed towards 
special enemies. No one, I presume, can analyse the 
sensations of pleasure or pain. In many instances, 
however, it is probable that instincts are persistently 
followed from the mere force of inheritance, without 
the stimulus of either pleasure or pain. A young 
pointer, when it first scents game, apparently caniioi 
help pointing. A squirrel in a cage who pats the mil ; 
which it cannot eat, as if to bury them in the ground, 
can hardly be tliought to act thus, either from pleasu: ■ 
or pain. Hence ^ the common assumption that iin ii 
must be impelled to every action by experiencing somi-^ 
pleasure or pain may bo erroneous. Although a luib.i 
may be blindly and implicitly followed, independently 
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t)f any pleasure or pairi felt at the moment, yet if it Lc. 
lorcibly and abruptly elieckcd, a vagiio sense of dis- 
-latisfaetion is, generally exporieiieed. 

It lias often been assumed that animals were in tln^ 
iirst place rendered social, and that they feed as a con- 
eqiienco uncomfortable when separated from each 
idlior, and comfortable whilst together; but it is a 
more probable view that these sensations wero first 
developed, in order that thoso animals which would 
nrolit by living in society, should be induced to live 
jogether, in the same manner as the sense of hunger 
and the pleasure of eating were, no doubt, first acquired 
In ord( r to induce animals to oat. The feeling of 
I'h'asure from society is probably an extension of th(‘ 
jiarental or filial ailections, since the social instinct 
ems to be devolop(3d by the young remaining for a 
hmg time with their parents; and this extension may 
he attributed in part to habit, bnt chiefly to natural 
.'election. Witli those animals which vrere benefited 
hy living in close association, the individuals which 
[lie greatest phmsure in society would best escape 
' arious dangers, whilst those that cared least for their 
"oinrades, and lived solitary, would perish in greater 
ii'iinhers. With respect to the origin of the parental 
c’ld filial aflcctions, which apparently lie at the base of 
hhe sticial instincts, we know not the steps by which 
'hoy Jiave been gained ; but wo may infer that it has 
h on to a largo extent through natural selection. So 
has almost certainly been with the unusual and 
'■[•posite fceliuf^ of hatred between tliA nearest relations, 
with tlio worker-bees which kill their brother-drones, 
'ud with the queen-bees which kill their daughter- 
a'oiisj tlie desire to destroy their nearest relations 
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liaving l)oon in tliis case of sorvice to tlie oomiaiinity. 
Parental aRcction, or some feeling wliicli replaces it, 
has been develo2)ecl in certain nnimals <extremely low 
in the scale, for example, in star-tishes and spidei's. It 
is also occasionally present in a few members alone in 
a whole group of animals, as in the genus Forficula, oi 
earwigs. 

The all-important emotion of sympathy is distinct 
from that of love. A mother may ])assionately lov(' 
her slee2)ing and imssive in bint, but she can hardly at 
such times bo said to feel sympathy for it. The lovf' 
of a man for his dog is distinct from sympathy, and so 
is that of a dog for his master. Adam Smith formerly 
argued, as has Mr. Bain recently, that the basis of 
sympathy lies in our strong retcntivencss of former 
states of pain or pleasure. Hence, tlio siglit of 

“ another person enduring hunger, cold, fatigue, 
revives in us some recollection of these states, which 
arc painful even in idea.” We are thus impelled 
relieve the sufferings of another, in order that our own 
painful feelings may be at the same time relieved, lo 
like manner we are led to participate in the pleasuro 
of others.'^^ But I cannot see how this view exjffains 
the fact that sympathy is excited, in an immeasurably 
stronger degree, by a beloved, than by an iiidifferen: 

See tbe first and striking “ per.^oii benefited, or others ii 
chapter in Adam Sinitli's “ liis stead, may make up, l'’\ 

‘ Theory of Moral Sentiments.’ “ sympathy and good otfices n - 

Also Mr. I’ain’s ‘Mental and “turned, lor all the sacrifii'' '* 

Moral Science,’ 1868, p. 24'1, Hut if, as appears to be the ci. i . 

and 275-282. Mr. lliin stab s, sympaihy istsirictly an insliii' i- 
that, “sym])athy is, indirectly, its (^xercis(i would give dire'! 
“a source of jilcasiirc to the ])ieasurc, in the same manner 

“sympathiser;” and lie ac- the exercise, as hefure remarke;, 

counts for this through recipro- of almost every oilier instinct, 
city. He remarks tiiat “the 
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person. Tlie mere sight of suffering, independently of 
loYe, would suffice to call up in us vivid recollections 
and associations. The explanation may lie in the fact 
tliat, with all animals, sympathy is directed solely 
towards the members of the same community, and 
therefore towards known, and more or less beloved 
members, but not to all the individuals of the same 
species. This fact is not more surprising than that 
the fears of many animals should be directed against 
special enemies. Species which are not social, sucli 
ns lions and tigers, no doubt feel sympathy for the 
f^uffering of their own young, but not for that of any 
other animal. With mankind, selfishness, experience, 
and imitation, probably add, as Mr. Bain has shown, to 
the power of sympathy ; for we are led by the hope of 
i ccciving good in return to perform acts of sympathetic 
kindness to others ; and sympathy is much strength- 
(jiied by habit. In however complex a manner this 
feeling may have originated, as it is one of high im- 
portance to all those animals which aid and defend 
one another, it will have been increased through 
natural selection ; for those communities, which 
included the greatest number of the most sympathetic 
iiieinbers, would flourish best, and rear the greatest 
number of offspring. 

It is, however, impossible to decide in many cases 
whether certain social instincts have been acquired 
through natural selection, or are the indirect result of 
‘dher instincts and faculties, such as sympathy, reason, 
experience, anil a tendency to imitation; or again, 
wliether they are simply the result of long-continued 
habit. So remarkable an instinct as the placing 
sentinels to warn the community of danger, can hardly 
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have been the indirect result of any of these faculties ; 
it must, therefore, have been directly acquired. On 
ihe other hand, the habit followed by the^piales of som^‘ 
social aniiiials of defending the community, and ot 
attacking their enemies or their prey in concert, may 
perhaps have originated from mutual Bym}>athy; but 
courage, and in most cases strength, must have been 
previously acquired, probably through natural selec- 
tion. 

Of tlie various instincts and liabits, some arc mucli 
stronger tlian others ; that is, some citlier give mor( 
pleasure in their performance, and more distress in 
their prevention, than others ; or, wliich is probably 
quite as importatit, they are, through inheritance, 
more persistently followed, without exciting any specia! 
feeling of pleasure or pain. We arc ourselves consciou.' 
that some habits are much more difficult to cure or 
change tlian others. Hence a struggle may often l^e 
observed in animals between different instincts, oi 
between an instinct and some habitual disposition; ir 
when a dog rushes after a hare, is rebuked, pausi's. 
hesitates, pursues again, or returns ashamed to hi 
master ; or as between the love of a female dog for liei 
young puppies and for her master, -for she may Ir 
seen to vslink away to them, as if half ashamed of m ! 
accompanying her master. But the most curioe 
instance known to me of one instinct getting the hett< 
of another, is the migratory instinct conquering t!; ■ 
maternal instinct. The former is wonderfully strong : 
a confined bird will at the proper season* beat herhrea ; 
against the wires of her cage, until it is bare ar* * 
bloody. It causes young salmon to leap out of tie' 
fresh water, in which they could continue to exist, ar i 
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tlins uniiiteiitioiially to commit suicide. Cj Every one 
ki)OWS-Jim\L J^ troll g the matern al _niH tinc t_is^. leading 
even timi d bjrds to f ace great danger^ Jhoiigluitli 
hesitation, and in opposition to-tlie. instinct of self- 
pj’^ mAuiti()n. T~Wvertlieles3, the migratory instinct is 
so powerful, that late in the autumn swallows, house- 
iiiartiiis, and swifts frequently desert their tender 
young, leaving them to perish miserably in their 

IKsStS."'*' 

We can percuiive that an instinctive impulse, if it be 
ill any way more beneficial to a species than some other 
or opposed instinct, would be rendered the more potent 
of the two through natural selection; for the indivi- 
duals wliicli had it most strongly developed would 
Hiivvive in larger numbers. Whether tliis is the case 
with the migratory in comparison with the maternal 
instinct, may be doubted. The great persistence, or 
sioady action of tlie former at certain seasons of the 
Year during the whole day, may give it for a time 
}iar?uiiount force. 

Man a social aninial , — Every one will admit that 


'I'his facl, tlic Iv'v. L. 
N'liyiis .states (see liis edition ot 
' Wljitc’s Nat. Hist, of Selborne,’ 
]). 201) was first recorded 
y tlie illustrious Jenner, in 
' Pliil. Tiansact.’ 1824, and lias 
Hire been contirmed by several 
' I; errors, especially by Mr. 
diackwall. This laiba- careful 
! server (‘xaniiiied, late in the 
■Hituinn, during ^ two years, 

■ *drty-six ne.sts ; he found tl.'at 
\'>elve contiiined young dead 
‘ 'ids, five contained eggs on the. 
I'lint of being hatched, and 
Uiree, eggs not nearly hatched. 


Many birds, not yet old enough 
for a prolonged liight, are like- 
wise deserted and left behind. 
Seo Blackwall, ‘Researches in 
Zoology,’ 1831, pp. 108, 118. 
For some additional evidence, 
although this is not wanted, sei^ 
Leroy, ‘ Lettres Phil.’ 1802, ]>. 
217* For Swifts, Gould's ‘ In- 
troduction to the Birds of Gi’eat 
Britain,’ 1823, p. 5. Similar 
cases have been observed in 
Canada by Mr. Adams ; ' Poj». 
Science Review,* July, 1873, p. 
283. 
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man is a social being. We see this in his dislike of 
solitude, and in his wish for society beyond that of his 
own family. Solitary confinement is one of the severest 
punishments which can be inflicted. Some authors 
suppose that man primevally lived in single families ; 
but at the present day, though single families, or only 
two or three together, roam the solitudes of some savage 
lands, they always, as far as I can discover, hold 
friendly relations with other families inhabiting the 
same district. Such families occasionally meet in 
council, and unite for their common defence. It is no 
argument against savage man being a social animal, 
that the tribes inhabiting adjacent districts are almost 
always at war with each other ; for the social instincts 
never extend to all the individuals of the same species. 
Judging from the analogy of the majority of the Quad- 
rumana, it is probable that the early ape-like progeni- 
tors of man were likewise social ; but this is not of 
much importance for us. Although man, as he now 
exists, has few special instincts, having lost any which 
his early progenitors may have possessed, this is no 
reason why he should not have retained from an 
extremely remote period some degree of instinctiv(‘ 
love and sympathy for his fellows. We are indeed 
all conscious that we do possess such sympathetic 
feelings but our consciousness does not tell us 
whether they are instinctive, having originated long 
ago in the same manner as with the lower animals, or 

^ Hume remarks Q An En- cut to us, but that the view ol 
{|uiry Concerning the IJrinciples “ the former . . communicate.^ 
of Morals,’ edit, of ] 751, p. 132), “ a* secret joy ; the appearance 
“There seems a necessity for , “of the latter . . . throws a 
“confessing that the happiness “melancholy damp over the 
“and misery of others are not “imagination.” 

“spectacles altogether indiffer- 
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whether they have been acquired by each of us during 
uiir early jears. As man is a social animal, it is almost 
certain that he would inherit a tendency to be faithful 
to his comrades, and obedient to the leader of his tribe ; 
for these qualities are common to most social animals. 
Ho would consequently possess some capacity for self- 
command. He would from an inherited tendency be 
willing to defend, in concert with others, liis fellow- 
men ; and would be ready to aid them in any way, 
which did not too greatly interfere with liis own 
welfare or his own strong desires. 

'I'he social animals which stand at tlie bottom of the 
scale are guided almost exclusively, and tlioso whicli 
stand higher in the scale are largely guided, by special 
instincts in tlie aid which they give to the members 
of the same community ; but they are likewise in part 
impelled by mutual love and sympathy, assisted ap- 
parently by some amount of reason. Although man, 
as just remarked, has no special instincts to toll him 
how to aid his feilow-meii, he still has the impulse, and 
with his improved intellectual faculties would naturally 
be much guided in this respect by reason and ex- 
perience. Instinctive sympathy would also cause him 
to value highly the approbation of his fellows; for, as 
Mr. Bain has clearly shewn, the love of praise and tlie 
strong feeling of glory, and the still stronger horror of 
scorn and infamy, “ are duo to the workings of sym- 
pathy.” Consequently man would he iiitlucnced in the 
highest degree by the wishes, approbation, and blame 
of his fellow-men, as expressed by their gestures and 
language. Thus the social instincts, which must have 
been acquired by man in a very rude state, and probably 
“ ‘ Meutal and Moral Science,’ 18G8, p. 264. 
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evon by his early ape-like progenitors, still giye the 
impulse to some of his best actions ; but his actions are 
in a higher degree determined by the expressed wishes 
and judgment of his fellow-men, and unfortunately very 
often by his own strong selfish desires. But as love, 
sympathy and self-command become strengthened by 
liabit, and as the power of reasoning becomes clearer, 
so that man can value justly the judgments of his 
fellows, he will feel himself impelled, apart from any 
transitory pleasure or pain, to certain lines of conduct. 
He znight then declare — not that any barbarian or 
uncultivated man could thus think — I am the supreme 
judge of my own conduct, and in the words of Kant, I 
will not in my own person violate the dignity of 
humanity. 

The more enduring tSocial Instincts conquer the less 
l^ersistent Instincts. — We have not, however, as yet 
considered the main point, on which, from our present 
point of view, the whole question of the moral sense 
turns. Why should a man feel that he ought to obey 
one instinctive desire rather than another ? Why is 
he bitterly regretful, if he has yielded to a strong sense 
of self-preservation, and has not risked his life to save 
that of a fellow-creature ? or why does he regret 
having stolen food from hunger ? 

It is evident in the first place, that with mankind 
the instinctive impulses have different degrees of 
strength; a savage will risk his own life to save that 
of a membrr of the same community, but will bo 
wholly indifferent about a stranger : a young and 
timid mother urged by the maternal in=^tinct will, 
without a moment’s hesitation, run the greatest danger 
for her own infant, but not for a mere fellow-creature. 
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Nevertheless many a civilized man, or even boy, who 
never before risked his life for another, but full of 
courage and sympathy, has disregarded the instinct of 
s(}]f-preservation, and plunged at once into a torrent to 
save a drowning man, though a stranger. In this case 
man is impelled by the same instinctive motive^ which 
nmcle the heroic JittleAm erican monkey, formerly 
(Icscnbed, save his keepei%b^ ^ttacking the great aj id 
Hrcaded baboonr actions as the above appear to 
IT^hc sim])Ie "resuIFoTt he greater strength of th e 
ROC® or maternalinstincts than that of any other 
instinct of mdtivcj_ for. they ^are .performed too instan- 
laneoiisly for reflection, or for pleasure or _pain to, be 
fcTTa t the time; tl rngllTif pr^en ted by any . cause, 
(Tigress or oven misery might be felt. In a timid 
man, on tire Other hand, the instinct of self-preservation 
mtglit be so strong, thafTi'e would he. unable to force 
himself to run any such risk, perhaps not even fox-bis 
own child. 

I am aware that some persons maintain that actions 
performed impulsively, as in the above cases, do not 
come under the dominion of the moral sense, and 
cannot be called moral. They confine this term to 
actions done deliberately, after a victory over opposing 
desires, or when prompted by some exalted motive. 
r>ut it appears scarcely possible to draw any clear line 
of distinction of this kind.^^ As far as exalted motives 
are concerned, many instances have been recorded of 

i reier Jierc to the dialinction do. Mr. Leslie Stephen remarkp 
In twcea whal has been called (‘ Essays on EreethinkiDg and 
''<"krial and fornM morality, Piain ISi^Cclking,* 1878, p. 83), 
1 *'^111 glad to find that Professor the metaphysical distinction, 
llaxley (‘Critiques and Ad- “between material and formal 
s/ 1873, p. 287) takes the “morality is as irrelevant as other 
view on this subject as 1 “such distinctions.” 
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savages, destitute of any feeling of general benevolence 
towards mankind, and not guided by any religious 
motive, who have deliberately sacrificed their lives as 
prisoners,^® rather than betray their comrades; and 
surely their conduct ought to be considered as moral. 
As far as deliberation, and the victory over opposing 
motives are concerned, animals may be seen doubting 
between opposed instincts, in rescuing their offspring 
or comrades from danger; yet their actions, though 
done for the good of others, are not called moraf 
Moreover, anytliing performed very often by us, will at 
last be done without deliberation or hesitation, and can 
then hardly be distinguished from an instinct; yet 
surely no one will pretend that such an action ceases to 
be moral. On the contrary, we all feel that an act 
cannot be considered as perfect, or as performed in tlio 
most noble manner, unless it be done impulsively', 
without deliberation or effort, in the same manner as'hy 
a man in whom the requisite qualities are innate. He 
who is forced to overcome his fear or want of sympathy* 
before he acts, deserves, however, in one way higher 
credit than the man whose innate disposition leads 
him to a good act without effort. As we cannot dis- 
tinguish between motives, we rank all actions of a 
certain class as moral, if performed by a moral being. 
A moral being is one who is capable of comparing his 
past and future actions or motives, and of approving or 
disapproving of them. We have no reason to suppose 
that any of the lower animals have this capacity; 
therefore, when g. Newfoundland dog ^.rags a child out 

“ I have given one such case, traying the plans of their com- 
namely of three Patagonian panions in war (‘Journal of 
Indians who preferred being Ecsearches,* 1846, p. 103). 
shot, one after the other, to be- 
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of the water, or a monkey faces danger to rescue its 
comrade, or takes charge of an orphan monkey, we do 
aot call its conduct moral. But in the case of man, 
who alone can with certainty be ranked as a moral 
being, actions of a certain class are called moral, 
whether performed deliberately, after a struggle with 
opposing motives, or impulsively through instinct, or 
from the effects of slowly-gained habit. 

But to return to our more immediate subject. 
Although some instincts are more powerful than others, 
and thus lead to corresponding actions, yet it is 
untenable, that in man the social instincts (including 
tlie love of praise and fear of blame) possess greater 
strength, or have, through long habit, acquired greater 
strength than the instincts of self-preservation, hunger, 
lust, vengeance, &c. Why then does man regret, even 
though trying to banish such regret, that he has followed 
the one natural impulse rather than the other ; and why 
does he further feel that he ought to regret his con- 
duct ? Man in this respect differs profoundly from the 
lower animals. Nevertheless we can, I think, see witli 
some degree of clearness the reason of this difference. 

Man, from the activity of his mental faculties, cannot 
avoid reflection; past impressions and images are 
incessantly and clearly passing through his. mind. 
Now with those animals which live permanently in a 
body, the social instincts are ever present and persistent. 
Such animals are always ready to utter the danger- 
signal, to defend the community, and to give aid to 
fbeir fellows in txjcordance with their habits ; they feel 
at all times, without the stimulus of any special passion 
or desire, some degree of love and sympathy for them ; 
they are unhappy if long separated from them, and 
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always happy to be again in their company. So it is 
with ourselves. Even when we are quite alone, how 
often do we think with pleasure or paip of what others 
think of us, — of their imagined approbation or dis- 
approbation ; and this all follows from sympathy, a 
fundamental element of the social instincts. A man 
who possessed no trace of such instincts would be an 
unnatural monster. On the other hand, the desire to 
satisfy hunger, or any passion such as vengeance, is in 
its nature temporary, and can for a time be fully 
satisfied. Nor is it easy, perhaps hardly possible, to 
call up with complete vividness the feeling, for instance, 
of hunger ; nor indeed, as has often been remarked, of 
any suffering. The instinct of self-preservation is not 
felt except in the presence of danger; and many a 
coward has thought himself brave until he has met his 
enemy face to face. The wish for another man's 
property is perhaps as persistent a desire as any that 
can be named ; but even in this case the satisfaction of 
actual possession is generally a weaker feeling than 
the desire : many a thief, if not a habitual one, after 
success has wondered why he stole some article.^^ 

^ Enmity or hatred seems feeling would thus seem to be 
also to be a higlily persistent innate, and is certainly a most 
feeling, perhaps more so than persistent one. It seems to bo 
any othe'r that can be named, the complement and converse cf 
Envy is defined as hatred of the true social instinct. From 
another for some excellence or what we hear of savages, ii 
success ; and Bacon insists would appear that something ol 
(Essay ix.), “Of all other the same kind holds good witli 
“affections envy is the most them. It this be so, it wmiiKi 
“importune and continual.” be a small stop in any one to 
Dogs are very apt t6 hate both transfer su^h feelings to any 
strange men and strange dogs, member of the same tribe if lif 
especially if they live near at had done him an injury and had 
liand, but do not belong to the become his enemy. Nor is it 
same family, tribe, or clan ; this probable that the primitive 
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A man cannot prevent past impressions often re- 
passing through his mind ; he will thus be driven to make 
a comparison between the impressions of past hunger, 
vengeance satisfied, or danger shunned at other men’s 
cost, with the almost ever-present instinct of sympathy, 
and with his early knowledge of what others consider 
as praiseworthy or blameable. This knowledge cannot 
be banished from his mind, and from instinctive sym- 
pathy is esteemed of great moment. He will then feel 
as if he had been baulked in following a present instinct 
or habit, and this with all animals causes dissatisfaction, 
or even misery. 

The above case of the swallow affords an illustration, 
though of a reversed nature, of a temporary thougli 
for the time strongly persistent instinct conquering 
another instinct, which is usually dominant over all 
others. At the proper season these birds seem all day 
long to be impressed with the desire to migrate ; their 
habits change; they become restless, are noisy and 
congregate in flocks. Whilst the mother-bird is 
feeding, or brooding over her nestlings, the maternal 
instinct is probably stronger than the migratory ; but 
the instinct which is the more persistent gains the 
victory, and at last, at a moment when her young ones 
are not in sight, she takes flight and deserts them. 
When arrived at the end of her long journey, and the 

conscience would reproach a have ever led us. It is necessary 
man for injuring his enemy ; that these instincts, together 
rather it would reproach him, if with sympathy, should have 
he had not revenged himself, been highly cultivated and ex- 
To do good in return for evil, tended by ^he aid of reason, in- 
to love your enemy, is a height struction, and the love or fear 
of morality to which it may of God, before any such golden 
be doubted whether the social rule would ever be thought of 
instincts would, by themselves, and obeyed. 
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migratory instinct has ceased to act, what an agony of 
remorse the bird would feel, if, from being endowed 
with great mental activity, she could not prevent the 
image constantly passing through her mind, of her 
young ones perishing in the bleak north from cold and 
hunger. 

At the moment of action, man will no doubt be apt to 
follow the stronger impulse; and though this may 
occasionally prompt him to the noblest deeds, it will 
more commonly lead him to gratify his own desires at 
the expense of other men. But after their gratification 
when past and weaker impressions are judged by the 
ever-enduring social instinct, and by his deep regard 
for the good opinion of his fellows, retribution will 
surely come. He will then feel rem^se^ repentance, 
regret, or shame ; this latter feeling, however, relates 
almbsT exclusively to the judgment of others. He will 
consequently resolve more or less firmly to act differently 
for the future ; and this is conscience ; for conscience 
looks backwards, and serves as a guide for the 
future. 

The nature and strength of the feelings which we 
call regret, shame, repentance or remorse, depend 
apparently not only on the strength of the violated 
instinct, but partly on the strength of the temptation, 
and often still more on the judgment of our fellows. 
How far each man values the appreciation of others, 
depends on the strength of his innate or acquired 
feeling of sympathy; and on his own capacity for 
reasoning out tjie remote consequences of his acts. 
Another element is most 'important, although not 
necessary, the reverence or fear of the Gods, or Spirits 
believed in by each man : and this applies especially in 
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cases of remorse. Seyeral critics have objected that 
ilioRgh some slight regret or repentance may ho 
explained by the view advocated in this chapter, it is 
impossible thus to account for the soul-shaking feeling 
of remorse. But I can see little force in this objection. 
My critics do not define what they mean by remorse, 
and I can find no definition implying more than an 
overwhelming sense of repentance. Remorse seems to 
bear the same relation to repentance, as rage does to 
anger, or agony to pain. It is far from strange that 
an instinct so strong and so generally admired, as 
maternal love, should, if disobeyed, lead to the deepest 
misery, as soon as the impression of the past cause of 
disobedience is weakened. Even when an action is 
opposed to no special instinct, merely to know that our 
friends and equals despise us for it is enough to cause 
great misery. Who can doubt that the refusal to fight 
a duel through fear has caused many men an agony of 
shame ? Many a Hindoo, it is said, has been stirred 
to the bottom of his soul by having partaken of unclean 
food. Here is another case of what must, I think, be 
called remorse. Dr. Landor acted as a magistrate in 
AVest Australia, and relates,^® that a native on his farm, 
after losing one of his wives from disease, came and 
said that “ he was going to a distant tribe to spear a 
“ woman, to satisfy his sense of duty to his wife. I 
“told him that if he did so, I would send him to 
“ prison for life. He remained about the farm for some 
“ months, but got exceedingly thin, and complained 
“ that he could, not rest or eat, that his wife’s spirit 
‘ was haunting him, becduse he had not taken a life 

“ ‘ Insanity in Relation to Law ; ’ Ontario, United States, 1871, 
p. 1. 



176 


THE DESCENT OF MAN. 


Part T. 


“for hers. I was inexorable, and assured him that 
“ nothing should save him if lio did.’* Nevertheless Vao 
man disappeared for more than a year, and then re* 
turned in high condition; and his other wife told Dr. 
Landor that her husband had taken the life of a womaii 
belonging to a distant tribe; but it was impossible to 
obtain legal evidence of tlie act. The breach of a ruh* 
held sacred by the tribe, will thus, as it seems, give 
rise to the deepest feelings, — and this quite apart from 
the social instincts, excepting in so for as the rule is 
grounded on the judgment of the community. How so 
many strange superstitious have arisen throughout the 
world we know not ; nor can we tell how some real am! 
great crimes, such as incest, have come to be hold in 
an abhorrence (which is not however quite universal) 
by the lowest savages. It is even doubtful whether in 
some tribes incest would be looked on with greatei 
horror, than would the marriage of a man with 
woman bearing the same name, though not a relation. 
“ To violate this law is a crime which the Australians 
“hold in the greatest abhorrence, in this agreeing 
“ exactly with certain tribes of North America. When 
“ the question is put in either district, is it worse to 
“ kill a girl of a foreign tribe, or to marry a girl of one’s 
“ own, an answer just opposite to ours would be giveji 
“ without hesitation.” We may, therefore, reject the 
belief, lately insisted on by some writers, that the 
abhorrence of incest is due to our possessing a speend 
God-implanted conscience. On the whole it is intcl 
ligible, that a m?jn urged by so powerful a sentiment 
as remorse, though arising as above explained, should 
be led to act in a manner, which he has been taught te 
E, B. Tylor in * Contemporary Review/ Aj»ril, 1873, p. 707, 
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believe serves as an expiation, sucli as delivering himself 
up to justice. . 

Man prompted by his conscience, will through long 
[labit acquire such perfect self-commaiul, tliat his 
desires and passions will at last yield instantly and 
without a struggle to his social sympathies and in- 
stincts, including his feeling for the judgment of his 
Icdlows. The still hungry, or the still revengeful man 
will not tliink of stealing food, or of wreaking his 
vengeance. It is possible, or as we shall hereafter see, 
oven probable, that the habit of self-command may, 
like other habits, bo inherited. Thus at last man 
cornes to feel, through acquired and perhaps inlieritod 
habit, that it is best for him to obey his more persistent 
impulses. The imperious word omjht seems merely to 
imply the consciousness of the existence of a rule of 
conduct, however it may have originated. Formerly it 
must have been often vehemently i^rgcd that an insulted 
gentleman ought to fight a duel. ‘Wo oven say that a 
pointer ought to point, and a retriever to retrieve game. 
If they fail to do so, they fail in their duty and act 
wrongly. 

If any desire or instinct leading to an action 
Opposed to the good of others still appears, when 
recalled to mind, as strong as, or stronger than, the 
social instin^ct, a^man will feel no keen regret at having 
* followed it ; but he will be conscious that if his coji- 
duct were known to his fellows, it would meet with 
their disapprobation; and few are so destitute of 
sympathy as not,|to feel discomfort whqn this is realised. 
1 1' he has no such sympathy, and if his desires leading 
to had actions are at the time strong, and when 
local led are not over-mastered by the persistent social 

N 
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instincts, and the judgment of others, then he is 
essentially a bad man j and the sole restraining 
motive left is the fear of punishment, and the convic- 
tion that in the long run it would be best for his own 
selfish interests to regard the good of others rather 
than his own. 

It is obvious that every one may with an easy con- 
science gratify his own desires, if they do not interfere 
with his social instincts, that is with the good of 
others ; but in order to be quite free from self-reproach, 
or at least of anxiety, it is almost necessary for him to 
avoid the disapprobation, whether reasonable or not, 
of his fellow-men. Nor must he break through the 
fixed habits of his life, especially if these are supported 
by reason ; for if he does, he will assuredly feel dis- 
satisfaction. He must likewise avoid the reprobation 
of the one God or gods in whom, according to his 
knowledge or superstition, he may believe ; but in this 
case the additional fear of divine punishment often 
supervenes. 

The strictly Social Virtues at first alone regarded , — 
The above view of the origin and nature of the moral 
sense, which tells us what we ought to do, and of the 
conscience which reproves us if we disobey it, accords 
well with what we see of the early and undeveloped 
condition of this faculty in mankind. The virtues 
which must be practised, at least generally, by rude men, 
so that they may associate in a body, are those which are 

4 ^ ‘ . 

Dr. Prosper Despine in his worst criminals, who apparently 
‘Psychologie Naturelle,’ 1868 have been entirely destitute ot 
(tom. i. p. 243 ; tom. ii. p. 169) conscience, 
gives many curious cases of the 
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still recognised as the most important. But they are 
practised almost exclusively in relation to the men of 
the same tribe ; and their opposites are not regarded 
as crimes in re?ation to the men of other tribes. No 
tribe could hold together if murder, robbery, treachery, 
(tc., were common; consequently such crimes within 
the limits of the same tribe “ are branded with ever- 
‘‘ lasting infamy but excite no such sentiment 
beyond these limits. A North-American Indian is 
well pleased with himself, and is honoured by others, 
when he scalps a man of another tribe ; and a Dyak 
cuts off the head of an unoffending person, and dries 
it as a trophy. The murder of infants has prevailed 
on the largest scale throughout the world,^^ and has 
met with no reproach; but infanticide, especially of 
females, has been thought to be good for the tribe, or 
at least not injurious. Suicide during former times 
was not generally considered as a crime, but rather, 
from the courage displayed, as an honourable act ; and 
it is still practised by some semi-civilised and savage 
nations without reproach, for it does not obviously 


See an able article in the 
‘ Noijth British Review,’ 1867, p. 
395. See also Mr. W. Bagehot’s 
:i iticles on the Importance of Obe- 
dience and Coherence to Primi- 
tive Man, in the ‘Fortnightly 
Review,’ 1867, p. 529, and 1868, 
p. 457, &c. 

The fullest account which 
1 have met with is by Dr. Ger- 
laiid, in his ‘Ueber dan Auss- 
ti‘i ben der Naturvoycer,* 1868 ; 
hut 1 shall have to recur to the* 
subject of infanticide in a future 
chapter. 

^ See the very interesting 


discussion on Suicide in Lecky’s 
‘History of European Morals,’ 
vol. i, 1869, p. 223. With 
respect to savages, Mr. Win wood 
Reade informs me that the 
negroes of West Africa often 
commit suicide. It is well 
known how common it was 
amongst the miserable aborigines 
of South America after the 
Spanish conquest. For New 
Zealand, se^ the voyage of the 
“ Novara,” and for the Aleutian 
Islands, Miiller, as quoted by 
Houzeau, *Les Facultes Men- 
tales,’ &c., tom. ii. p. 136. 
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concern othcis of the tribe. It has been recorded that 
an Indian Tlnig conscientiously regretted tliat lie had 
not robbed and strangled as many travellers as did 
his father before him. In a rude state of civilisation 
the robbery of strangers is, indeed, generally considered 
as honourable. 

Slavery, although in some ways beneficial during 
ancient times, is a great crime ; yet it was not so 
regarded until quite recently, even by the most 
civilised nations. And this was especially the cas(‘, 
because the slaves belonged in general to a rac(‘ 
different from that of their masters. As barbarians 
do not regard the oihnion of their women, wiv('s 
are commonly treated like slaves. Most savages ar(' 
utterly indifferent to the sufferings of strangers, or 
even delight in witnessing them. It is well known 
that the women and children of the North-Araerienn 
Indians aided in torturing their enemies. Soiun 
savages take a horrid pleasure in cruelty to animals,'^’ 
and humanity is an unknown virtue. Nevertheless^, 
besides the family alTections, kindness is common, 
especially during sickness, between the members of tlic 
same tribe, and is sometimes extended beyond thc\M‘ 
limits. Mungo Park’s touching account of the kindm ^s 
of the negro women of the interior to him is well known. 
Many instances could be given of the noble fidelity of 
savages towards each other, but not to strangers : 
common experience justifies the maxim of tli- 
Spaniard, “ Never, never trust an Indian.” Tlnn- - 
cannot be fidelity without truth ; and tliisfumhiinental 

I 

See Mr. Bagehot, ‘ Physics Hamilton’s account of tin 
and Politics,’ 1872, p. 72. Kaffirs, ‘Anthropological lu- 

{See, for instance, Mr. view,’ 1870, p. xv. 
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virtue is not rare between the members of the same 
iribe: thus Mungo Park heard tlie negro women 
i (‘aching their young children to love the truth. This, 
ngain, is one of tlic virtues which becomes so deeply 
rooted in tlie mind, that it is sometimes practised by 
savages, even at a high cost, towards strangers ; but to 
lie to your enemy lias rarely been thought a sin, as 
[lie history of modern diplomacy too plainly shews. 
As soon as a tribe has a recognised leader, disobedience 
])ocomes a crime, and even abject submission is looked 
at as a sacred virtue. 

As during rude times no man can be useful or faith- 
ful to his tribe without courage, this quality has 
universally been placed in the highest rank; and 
altliough in civilised countries a good yet timid man 
may be far more useful to the community than a bravo 
one, we cannot help instinctively honouring the latter 
nhove a coward, however benevolent. Prudence, on the 
other hand, which does not concern the welfare of others, 
though a very useful virtue, has never been highly 
osieemed. As no man can practise the virtues necessary 
foi’ the v^elfare of his tribe without self-sacrifice, self- 
coii^nand, and the power of endurance, these qualities 
loive been at all times highly and most justly valued. 
The American savage voluntarily submits to the most 
iiorrid tortures without a groan, to prove and strengthen 
liis fortitude and courage; and wo eaniiot help admir- 
ojg him, or even an Indian Fakir, who, from a foolish 
o ligious motive, swings suspended by a hook buried in 
llosh. * , 

Tlic other so-called self-regarding virtues, which do 

')t obviously, though they may really, affect the wol- 
^•0 0 of the tribe, have never been esteemed by savages, 
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though now highly appreciated by civilised nations 
The greatest intemporaiice is no reproach with savages. 
Utter licentiousness, and unnatural crimes, prevail 
to an astounding extent.®® As soon, however, as 
marriage, whether polygamous, or monogamous, 
becomes common, jealousy will lead to the incul 
cation of female virtue; and this, being honoured, will 
tend to spread to the unmarried females. How slowly 
it spreads to the male sex, we see at the present day. 
Chastity eminently requires self-command ; therefore it 
has been honoured from a very early period in the 
moral history of civilised man. As a consequence of 
this, the senseless practice of celibacy has been ranked 
from a remote period as a virtue.®^ The hatred of 
indecency, which appears to us so natural as to Lo 
thought innate, and which is so valuable an aid in 
chastity, is a modern virtue, appertaining exclusively, 
as Sir G, Staunton remarks,®® to civilised life. This is 
shewn by the ancient religious rites of various nations, 
by the drawings on the walls of Pompeii, and by tlir 
practices of many savages. 

We have now seen that actions are regarded l»v 
savages, and were probably so regarded by prinieval 
man, as good or bad, solely as they obviously affect il)(' 
welfare of the tribe,— not that of the species, nor that 
of an individual member of the tribe. This conclusio]i 
agrees well with the belief that the so-called moral 
sense is aboriginally derived from the social instincfs, 
for both relate at first exclusively to the community. 

( I 

** Mr. M’Leiinau bas given pean Morals,’ vol. i. 1869, r- 
(‘ Primitive Marriage,’ 1865, p. 109. 

176) a good collection of facts on * Embassy to China,* vi.>l 

this head. p. 34S. 

^ Lecky, * History of Euro- 
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The chief causes of the low morality of savages, as 
judged by our standard, are, firstly, the confinement 
,)f sympathy to the same tribe. Secondly, powers of 
reasoning insufiicient to recognise the bearing of many 
virtues, especially of the self-regarding virtues, on the 
general welfare of the tribe. Savages, for instance, 
fail to trace the multiplied evils consequent on a want 
of temperance, chastity, &c. And, tliirdly, weak 
power of self-command; for this power has not been 
strengthened through long-continued, perhaps in- 
herited, habit, instruction and religion. 

I have entered into the above details on the im- 
iiiorality of savages, because some authors have 
recently taken a high view of their moral nature, or 
have attributed most of their crimes to mistaken 
i)eiievolence.‘‘® These authors appears to rest their 
conclusion on savages possessing those virtues which 
;!r(3 serviceable, or even necessary, for the existence of 
the family and of the tribe,-- qualities which they un- 
doubtedly do possess, and often in a high degree. 

Conceding Remarks . — It was assumed formerly by 
phifcsophers of the derivatives^ school of morals that 
\ \J foundation of morality lay in a form of Selfishness ; 
luit more recently the ‘‘Grreatest happiness principle 
has been brought prominently forward. It is, how- 
ever, more correct to speak of the latter principle as 
the standard, and not as the motive of conduct. 

See on tiiis subject co] ions This term is used in an able 

'-vidcncc ill Chap. fii. of Sir J. article iu-» llio ‘Westminster 
biibhock, ‘Origin of Civilisa- Review/ Oct. 1800, p. 498. 
'I'll,’ 1870. For the “Greatest happiness 

For instance Lecky, ‘ Hist. “ ]trinciple,’’ see J. S. Mill, 
h'U(»pean Morals,’ vol. i. p. 124. ‘Utilitarianism,’ p. 17, 
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Nevertheless, all the authors whose works 1 have con- 
sulted, with a few exceptions, write as if there must 
be a distinct motive for every action, and that this 
must he associated with some pleasure *^or displeasure. 
r>ut man seems often to act impulsively, that is from 
instinct or long habit, without any consciousness of 
pleasure, in the same manner as docs probably a bee or 
ant, when it blindly follows its instincts. Under cir- 
cumstances of extreme peril, as during a fire, when a 
man endeavours to save a fellow-creature without a 
moment’s hesitation, he can hardly feel pleasure ; and 
still less has he time to reflect on the dissatisfaction 
which he miglit subsequently experience if he did not 
make the attempt. Should he afterwards reflect over his 
own conduct, he would feel that there lies within him 
an impulsive power widely diflerent from a search aft(‘r 
pleasure or happiness ; and this seems to be the deep! y 
planted social instinct. 

In the case of the lower animals it seems much 


Mill recognises (‘ System of 
Logic,’ vob ii. p. 4‘2‘J) in the 
clearest manner, that actions 
may ho performed through 
iiabit without the antici})ation 
(;f pleasure. Mr, H. Siilgvvick 
also, in liis Essay on ricasure 
and Desire (‘ The Contcinporaiy 
heview,’ April 1S72, p. G71), 
icmarks : “To sum up, in coii- 
tra volition of the doclrine tint 
“ our conscious active impulses 
“are always directed towards 
“ the ])roduction of agreeahlc 
“sensations in ourselves, J 
“would maiiitnin ti^at \vc find 
“ everywh'TO in consciousness 
“ extra-regarding imjmlsc, di- 
“ rcct d towards something that 
“ is not pleasure ; that in ui iiy 


“cases the impulse is so far in- 
“compatible with the self-ro 
“garding that the two do iv'i 
“easily co-exist in the saiiif 
“ moment of consciousness.''? A 
dim feeling that our im])!|]sLN 
do not by any means always 
arise from any contemporaneon.^ 
or anticipated pleasure, has, J 
cannot but think, been one chiei 
cause of the acceptance of 
intuitive theory of morality, and 
of the rejection of the utilitarian 
or “ Greatest happiness ” theors , 
With resp'cet to the latter theory 
(he staudatd and the motive 
ef conduct have no doubt ofbn 
been confused, but they aie 
rrally in some degree blended. 
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more appropriate to speak of their social instincts, 
as having been developed for the general good rather 
than for tlie general happiness of the species. Tlni 
term, general* good, maybe defined as the rearing of 
tlic greatest niimher of individuals in full vigour and 
liealth, with all their faculties perfect, under the con- 
ditions to which they are subjected. As the social 
instincts both of man and the lower animals have no 
doubt been developed by nearly the same steps, it 
would be advisable, if found practicable, to use the 
same definition in both cases, and ti) take as the 
standard of morality, the general good or welfare of the 
community, rather than the general happiness; but 
this definition would perhaps require some limitation 
on account of political ethics. 

When a man risks his life to save that of a fellow- 
creature, it seems also more correct to say that he acts 
for the general good, rather than for the general 
liappiness of mankind. No doubt the welfare and the 
happiness of the individual usually coincide ; and a 
contented, happy tribe will flourish better than one 
that is discontented and unhappy. We have seen that 
oYkn at an early period in the history of man, the 
(impressed wishes of the community will have naturally 
influenced to a large extent the conduct of each 
member; and as all wish for happiness, the greatest 
“ happiness principle will have become a most im- 
portant secondary guide and object; the social instinct, 
however, together with sympathy (which leads to our 
Kgarding thq approbation and disapprobation of 
ntliers), having served ‘as the primary impulse and 
guide. Thus the reproach is removed of laying the 
foundation of the noblest part of our nature in the 
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baso priiicipl(3 of selfisluie^fci ; uiilcKri, intlccd, tlio 
Hatisfactioii ^Yllicll every aiiiiual feels, when it follows 
its proper instincts, and the dissatisfaction felt wdieii 
prevented, he called selfish. 

The wishes and opinions of tlie members of the sann^ 
community, expressed at first orally, but later by 
writing also, either form the sole guides of our conduct, 
or greatly reinforce the social instincts; such opinions, 
however, have sometimes a tendency directly opposed 
to these instincts. This latter fact is well exemplified 
by the Law of Honour, that is, ilie law of the opinion 
of our equals, and not of all our countrymen. The 
breach of this law, even when the breach is known to 
be strictly accordant with true morality, has caused 
many a man more agony than a real crime. W( 
recognise the same influence in the burning sense ol 
shame which most of us have felt, even after tin 
interval of years, when calling to mind some accidental 
breach of a trifling, though fixed, rule of etiquette. 
Idle judgment of the community will generally h- 
guided by some rude experience of what is best in tin' 
long run for all the members; but this judgment wi!i 
not rarely err from ignorance and weak powersy>i 
reasoning. Hence the strangest customs and supi3j 
stitions, in complete o])position to the true weltan 
and happiness of mankind, have become all-jiGwerfu' 
throughout the world. We see this in the horror fe’> 
by a Hindoo who breaks his caste, and in many otlie 
such cases. It would be difficult to distinguisl 
between the remorse felt by a Hindoo who has yi(ddcd 
to the temptation of eating unclean food, from ilinl 
felt after committing a theft; but the former wouh. 
probably be the more severe. 
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llovv so many absurd rules of coiiduet, as well as so 
many absurd religious beliefs, Lave originated, wo do 
not know; noj( bow it is that they have become, in all 
(quarters of the world, so deeply impressed on the mind 
of men ; but it is worthy of remark tliat a belief 
constantly inculcated during the early years of life, 
whilst the brain is impressible, appears to acfiuire 
almost the nature of an instinct ; and the ycry^essence 
of an instinct is that it is followed independently of 
I’oason. Neither can we say why certain admirable 
virtues, such as the love of truth, are much more 
highly appreciated by some savage tribes than by 
others nor, again, why similar differences prevail 
even amongst highly civilised nations. Knowing how 
firmly fixed many strange customsand superstitionshavo 
become, we need feel no surprise that the self-regarding 
virtues, supported as they are by reason, should now 
appear to us so natural as to be thought innate, although 
they were not valued by man in his early condition. 

Notwithstanding many sources of doubt, man can 
generally and readily distinguish between the higher 
aiii lower moral rules. The higher are founded on the 
srjbial instincts, and relate to the welfare of others. 
They are supported by the approbation of our fellow- 
men and by reason. The lower rules, though some of 
them when implying self-sacrifice hardly deserve to be 
called lower, relate chiefly to self, and arise from 
public opinion, matured by experience and cultivation ; 
for they arc not practised by rude tribes. 

As man advances in civilisation, a,nd small trib('s are 

^ Good instances arc given more fully in bis ‘ Gmlributions 
■'>y Mr. Wallace in ‘ Scientific to tlic 'riieury of Natural St k'c- 
' opinion,’ Sept. 15, 18G0j and tion,’ 1870^ p. ao.'l 
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united into larger eommnnities, the simplest reason 
would tell each individual that he ought to extend his 
social instincts and sympathies to all the members of 
the same nation, though personally unknown to him. 
This point being once reached, there is only an 
artificial barrier to prevent his sympathies extending 
to the men of all nations and races. If, indeed, such 
men are separated from him by great differences in 
appearance or habits, experience unfortunately shews 
us how long it is, before we look at them as our 
fellow-creatures. Sympathy Ixiyond the confines of 
man, that is, humanity to the lower animals, seems to 
be one of tin' latest moral acquisitions. It is appa- 
rently unfelt by savages, except towards their pots. 
How little the old Pionians knew of it is shewn by 
their abhorrent gladiatorial exhibitions. The very 
idea of humanity, as far as I could observe, was new to 
most of tlie Gauchos of the Pampas. This virtue, one 
of the noblest with which man is endowed, seems to 
arise incidentally from our sympathies becoming more 
tender and more widely diffused, until they are ex- 
tended to all sentient beings. As soon as this virtue is 
honoured and practised by some few men, it sprej^ds 
through instruction and example to the young, and 
eventually becomes incorporated in public opinion. 

Tlie highest possible stage in moral culture is wheii 
we recognise that we ought to control our thougliis, 
and “not even in inmost thought to think again tlic 
“sins that made the past so pleasant to us.”^* Wlial- 
evor makes any ,had action familiaroto the mind, 
renders its performance by so much tlie easier. As 
Marcus Aurelius long ago said, “Such as are thy 
^ Tcmiy.sou, ‘ idylls of the King,’ p. 244. 
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habitual thouglits, such also will be the character of 
thy mind; for the soul is dyed by the thoughts/’ 

Our great philosopher, Herbert Spencer, has recently 
explained his views on the moral sense. He says,^*^ 
‘‘ I believe that the experiences of utility organised 
and consolidated through all past generations of the 
human race, have been producing corresponding 
“ modifications, whicli, by continued transmission and 
accumulation, have become in us certain faculties of 
moral intuition —certain emotions responding to right 
“ and wrong conduct, which have no apparent basis in 
‘‘ the individual experiences of utility.” There is not 
tlio least inherent improbability, as it seems to me, in 
virtuous tendencies being more or less strongly in- 
herited; for, not to mention the various dispositions 
and habits transmitted l)y many of our domestic animals 
to their offspring, I have heard of authentic cases in 
which a desire to steal and a tendency to lie appeared 
io run in families of the upper ranks ; and as stealing 
is a rare crime in the wealthy classes, we can hardly 
account by accidental coincidence for the tendency 
occurring in two or three members of the same family. 
If^fid tendencies are transmitted, it is probable that 
good ones are likewise transmitted. That the state of 
the body by affecting the brain, has great influence on 
tlie moral tendencies is known to most of those who have 
suffered from chronic derangements of the digestion or 
liver. The same fact is likewise shewn by the per- 
" version or destruction of the moral sense being often 
"one of the rmdiest symptoms of-» mental derange- 

‘The TTioiiglilii of the w.is bum a.d. ili 1 . 

Emperor M. Aurelius Antoni- Letter to Mr. Mill in Baiu’.s 

iius,’ Eng. translilt., iind edit., ‘Mental and Moral {Science/ 
p. 112. Marcus Aurelius 1868, p. 722, 
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“ ment;”^^ and insanity is notoriously often inherited. 
Except throu«]i the principle of tlie transmission of 
moral tendencies, we cannot understand the differences 
believed to exist in this respect between the various 
races of mankind. 

Even the partial transmission of virtuous tendencies 
would be an immense assistance to the primary 
impulse derived directly and indirectly from the social 
instincts. Admitting for a moment that virtuous 
tendencies arc inherited, it appears probable, at least 
in such cases as chastity, temperance, humanity to 
animals, &c., that they become first impressed on the 
mental organization through habit, instruction and 
example, continued during several generations in the 
same family, and in a quite subordinate degree, or not 
at all, by the individuals possessing such virtues 
having succeeded best in the struggle for life. My 
chief source of doubt with respect to any such in- 
heritance, is that senseless customs, superstitions, and 
tastes, such as the horror of a Hindoo for unclean 
food, ought on the same principle to be transmitted. 
1 ha^e not met with any evidence in support of the 
transmission of superstitious customs or senselyss 
habits, although in itself it is perhaps not Its- 
probable than that animals should acquire inheritt'd 
tastes for certain kinds of food or fear of certain foes. 

Finally the social instincts, which no doubt were 
acquired by man as by the lower animals for the goo<l 
of the community, will from the first have given t * 
him some wish to aid his fellows, some feeling (d 
sympathy, and have compelled him to regard their 
Maudsley Body and Mind,’ 1870, p. 60. 
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;'j)probation and disapprobation. Suoli impulses will 
I'.nvo served biiu at a very early period as a rude rule 
.tf riglit and ^yroiig. But as man gradually advanced 
ih intellectiinl power, and was enabled to trace the 
more remote consequences of his actions; as he ac- 
(|uircd sufficient knowledge to reject baneful customs 
iind superstitions; as he regarded more and more, not 
01)1 y the welfare, but the happiness of his fellow-men; 
jis from habit, following on beneficial experience, in- 
struction and example, his sympathies became more 
ti'iider and widely diffused, extending to men of all 
liiccs, to the imbecile, maimed, and other useless 
members of society, and finally to the lower animals,--- 
so would the standard of his morality rise higher 
:iiid higher. And it is admitted by moralists of the 
derivative school and by some intuitionists, that the 
standard of morality has risen since an early period in 
llie history of man.'^^ 

As a struggle may sometimes be seen going on 
between the various instincts of the lower animals, it 
is not surprising that there should be a struggle in 
iii'-ny between his social instincts, with their derived 
\i if lies, and his lower, though momentarily stronger 
iiiijnil ses or desires. This, as Mr. Galton has re- 
!. larked, is all tlio less surprising, as man lias emerged 
bom a state of barbarism within a comparatively 
K'oeiit period. After having yielded to some tempta- 

‘ A writer in tlie ‘ Norlli tlieroiu. 
iiiilisli Review’ (July 18GU, p. See liis remarkable work 

"1), well cajiablo ,pf forming a on ‘Hereditary (ienius,’ 186J); 
■' Mild judgriif'nt, exjiresses liiri- p. 319. dlie Duke of Argyll 
■bi strongly in liivour of fliis (‘Rrimeval Man,’ 1869, p. 188) 
‘ ’ Mclusioii. Mr. Lccky ( ‘ Hist, has some good remarks on the 
"I Murals,’ vol. i. p. 143) seems contest in man’s nature between 
a certain extent to coincide right and wrong. 
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tioii wc feel a sense of dissatisfaction, shame, re- 
pentance, or remorse, analogous to the feelings caused 
by other powerful instincts or desii;es, when left 
unsatisfied or baulked. We compare the weakeiied 
impression of a past temptation with the ever presejii. 
social instincts, or with habits, gained in early youlli 
and strengtlieued during our whole lives, until they 
liave become almost as strong as instincts. If with 
tlie temptation still before us we do not yield, it is 
because eitlier the social instinct or some custom is at 
tlio moment predominant, or because we have learnt 
tliat it will appear to us hereafter the stronger, wlnsi 
compared with the weakened impression of the temp- 
tation, and we realise that its violation would cause us 
suffering. Looking to future generations, tliere is 
no cause to fear that the social instincts will grow 
weaker, and we may expect that virtuous habits will 
grow stronger, becoming perhaps fixed by inheritance, 
In this case the struggle between our higlier and 
lower impulses will be less severe, and virtue will bo 
triumphant. 

Sninmari/ of the last two There can be'|in) 

doubt that the difference between the mind of tin* 
lowest man and that of the highest animal is immeiiso. 
An anthropomorphous ape, if ho could take a dis- 
passionate view of his own case, would admit that 
though he could form an aitful plan to plunder a 
garden — though he could use stones for fighting or 
for breaking op(jn nuts, yet that tuo tliought oi' 
fashioning a stone into a tool was quite beyond his 
scope. 8till less, as he wmuld admit, could he follow 
out a train of metaphysical reasoning, or solve a 
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mathematical problem, or reflect on God, or admire 
a grand natural scene. Some apes, however, would 
probably declare that they could and did admire the 
beauty of the coloured skin and fur of their partners 
in marriage. They would admit, that though they 
could make other apes understand by cries some of 
their perceptions and simpler wants, the notion of 
expressing definite ideas by definite sounds had never 
crossed their minds. They might insist that they 
were ready to aid their fellow-apes of the same troop 
ill many ways, to risk their lives for them, and to take 
cdijirge of their orphans ; but they would be forced to 
acknowledge that disinterested love for all living 
creatures, the most noble attribute of man, was quite 
beyond their comprehension. 

Nevertheless the difference in mind between man 
and the higher animals, great as it is, certainly is one 
of degree and not of kind. Wo have seen that the 
senses and intuitions, the various emotions and 
Taculties, such as love, memory, attention, curiosity, 
imitation, reason, &c., of which man boasts, may be 
toLind in an incipient, or even sometimes in a wcll- 
dev^duped condition, in the lower animals. They are 
als6 capable of some inherited improvement, as we see 
in the domestic dog compared with the wolf or jackal. 
If it could be proved that certain high mental powers, 
uch as the formation of general concepts, self-con- 
sciousness, &c., were absolutely peculiar to man, which 
sterns extremely doubtful, it is not improbable that 
these qualities mre merely the incidental results of 
other highly-advanced inlellectuai faculties ; and these 
^gain mainly the result of the continued use of a 
perfect language. At what age does the new-born 
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Infant possess the power of abstraction, or become 
self-conscious, and reflect on its own existence? We 
cannot answer; nor can we answer in regard to the 
ascending organic scale. The half-art, half-instinct of 
language still bears the stamp of its gradual evolution. 
The ennobling belief in God is not universal with 
man; and the belief in spiritual agencies naturally 
follows from other mental powers. The moral sense 
perhaps affords the best and highest distinction be- 
tween man and the lower animals; but I need say 
nothing on this head, as I have so lately endeavoured 
to shew that the social instincts, — the prime principle 
of man’s moral constitution®® — with the aid of active 
intellectual powers and the effects of habit, naturally 
lead to the golden rule, As ye would that men should 
do to you, do ye to them likewise ; ” and this lies at 
the foundation of morality. 

In the next chapter I shall make some few remarks 
on the probable steps and means by which the several 
mental and moral faculties of man have been gradually 
evolved. That such evolution is at least possible 
ought not to be denied, for we daily see these facuUies 
developing in every infant ; and we may trace a perrfcet 
gradation from the mind of an utter idiot, lower than 
that of an animal low in the scale, to the mind of a 
Newton. 

^ ‘The Thoughts of Maioui} Aurelius,’ &c., p. 139. 
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OHAPTEB V. 

On the Development of the Intellectual and 
Moral Faculties durino Primeval and 
C ivUiisED Times, 

Advancement of the intellectual powers through natural selection — 
Importance of imitation — Social and mcjral faculties — Their 
development within the limits of the same tiibe^Natuial 
selection as affecting civilised nations — Evidence that civilised 
nations were once barbaroua. 

The subjects to be discussed in this chapter are of 
the highest interest, but are treated by me in an im- 
perfect and fragmentary manner. -Mr. Wallace, in an 
admirable paper before referred to,^ argues that man, 
after he had partially acquired those intellectual and 
moral faculties which distinguish him from the lower 
anii^ls, would have been but little liable to bodily 
mocdfications through natural selection or any other 
medus. For man is enabled through his mental 
faculties ‘‘to keep with an unchanged body in harmony 
“ with the changing universe.” He has great power 
of adapting his habits to new conditions of life. He 
invents weapons, tools, and various stratagems to 
procure food and to defend himself. When he migrates 
into a colder cliuiate he uses clothes, V^iilds sheds, and 
makes fires ; and by the aid of fire cooks food otherwise 
indigestible. He aids his fellow-men in many ways, 
' * Antbropologiaal Baview,* May 1^64, p. clviiL 
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and anticipates fnture events. Even at a remote 
period he practised some division of labour. 

The lower animals, on the other han^d, must have 
their bodily structure modified in order to survive 
tinder greatly changed conditions. They must be 
rendered stronger, or acquire more effective teeth or 
claws, for defence against new enemies ; or they must 
be reduced in size, so as to escape detection and 
danger. When they migrate into a colder climate, 
they must become clothed with thicker fur, or have 
their constitutions altered. If they fail to be thus 
modified, they will cease to exist. 

The case, howe^^er, is widely different, as Mr. 
Wallace has with justice insisted, in relation to tliu 
intellectual and moral faculties of man. These 
faculties are variable; and we have every reason to 
believe that the variations tend to be inherited. 
Therefore, if they were formerly of high importance 
to primeval man and to his ape-liko progenitors, tliey 
would have been pei'fected or advanced througli 
natural selection. Of the high importance of tlie 
intellectual faculties there can be no doubt, for man 
mainly owes to them his predominant position in th( 
world. We can see, that in the rudest state of socielv, 
the individuals who were the most sagacious, win* 
invented and used the best weapons or traps, and wlm 
were best able to defend themselves, would rear tho 
greatest number of offspring. The tribes, wbicli 
included tho largest number of men thus endowed, 
would increase in number and supplant other tribe.!. 
Numbers depend primarily on the means of subsistence, 
and this depends partly on the physical nature of the 
country, but in a much higher degree on the art.^ 
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which are there practised. As a tribe increases and is 
victorious, it is often still further increased by the 
absorption of /)ther tribes.^ The stature and strength 
of the men of a tribe are likewise of some importance 
for its success, and these dc]>end in part on the nature 
and amount of the food which can bo obtained. In 
Europe the men of the Bronze period were supplanted 
by a race more powerful, and, judging from their 
Bword-handles, with larger hands ; ^ but their success 
was probably still more due to their superiority in 
tlio arts. 

All that we know about savages, or may infer from 
their traditions and from old monuments, the history 
of which is quite forgotten by the present inhabitants, 
shew that from the remotest times successful tribes 
have supplanted other tribes. Belies of extinct or 
forgotten tribes have been discovered throughout the 
civilised regions of the earth, on the wild plains of 
America, and on the isolated islands in the Pacific 
Ocean. At the present day civilised nations are 
cYorywhero supplanting barbarous nations, excepting 
where the climate opposes a deadly barrier ; and they 
succeed mainly, though not exclusively, through their 
aAs, which are the products of tlie intellect. It is, 
therefore, highly probable that with mankind the 
intellectual faculties have been mainly and gradually 
perfected through natural selection; and this con- 
clusion is sufficient for our purpose. Undoubtedly it 
would be interesting to trace the development of each 

* After a time the members are the (!o-doscendants of the 
or tribes which are absorbed into same ancestors, 
another tribe assume, as Sir • Morlot, ‘Soc. Vaud. Sc. 
Henry Maine remarks (‘ Ancient Nat.^ 1860, p. 294. 
haw,* 1861, p. 131), that they 
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separate faculty from the state in which it exists in 
the lower animals to that in which it exists in man ; 
but neither my ability nor knowledge permits the 
attempt. 

It deserves notice that, as soon as the progenitors 
of man became social (and this probably occurred at 
a very early period), the principle of imitation, and 
reason, and experience would have increased, and 
much modified the intellectual powers in a way, of 
which we see only traces in the lower animals. Apes 
are much given to imitation, as are the lowest savages ; 
and the simple fact previously referred to, that after a 
time no animal can be caught in the same place by 
the same sort of trap, shews that animals learn by 
experience, and imitate the caution of others. Now, if 
some one man in a tribe, more sagacious than the 
others, invented a new snare or weapon, or other 
means of attack, or defence, the plainest self-interest, 
without the assistance of much reasoning power, would 
prompt the other members to imitate him ; and all 
would thus profit. The habitual practice of each new 
art must likewise in some slight degree streiigthei^ the 
intellect. If the new invention were an important 
Diie, the tribe would increase in number, spread, liiid 
supplant other tribes. In a tribe thus rendered more 
numerous there would always bo a rather greater 
chance of the birth of other superior and inventive 
members. If such men left children to inherit their 
mental superiority, the chance of the birth of still 
more ingenious jnembers would bo ^mewhat better, 
and in a very small tribe decidedly better. Even if 
they left no children, the tribe would still include 
their blood-relations ; and it has been ascertained by 
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agriculturists ^ that by preserving and breeding from 
the family of an animal, which when slaughtered was 
found to bojvaluable, the desired character has been 
obtained. 

Turning now to the social and moral faculties. In 
order that primeval men, or the ape-like progenitors of 
man, should become social, they must have acquired 
the same instinctive feelings, which impel other 
animals to live in a body; and they no doubt ex- 
hibited the same general disposition. They would 
have felt uneasy when separated from their comrades, 
for whom they would have felt some degree of love ; 
they would have warned each other of danger, and 
have given mutual aid in attack or defence. All this 
implies some degree of sympathy, fidelity, and courage. 
Such social qualities, the paramount importance of 
which to the lower animals is disputed by no one, were 
no doubt acquired by the progenitors of man in a 
similar manner, namely, through natural selection, 
aided by inherited habit. When two tribes of primeval 
m^xn, living in the same country, came into com- 
petition, if (other circumstances being equal) the one 
dibe included a great number of courageous, sympa- 
thetic and faithful members, who were always ready to 
warn each other of danger, to aid and defend each 
other, this tribe would succeed better and conquer the 
other. Let it be borne in mind how all-important in 
the never-ceasing wars of savages, fidelity and courage 
must be. Tl/e advantage which idisciplined soldiers 
have over undisciplined hordes follows chiefly from the 

* I have given instances in my ‘Variation of Animals under 
Domestication/ vol. ii. p. 196. 
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confidence which each man feels in his comrades. 
Obedience, as Mr. Bagehot has well shewn,® is of the 
highest value, for any form of governijaent is better 
than none. Selfish and contentious people will not 
cohere, and without coherence nothing can be effected. 
A tribe rich in the above qualities would spread and 
be victorious over other tribes: but in the course of 
time it would, judging from all past history, be in its 
turn overcome by some other tribe still more highly 
endowed. Thus the social and moral qualities would 
tend slowly to advance and be diffused throughout the 
world. 

But it may be asked, how within the limits of the 
same tribe did a large number of members first become 
endowed with these social and moral qualities, and 
how was the standard of excellence raised? It is 
extremely doubtful whether the offspring of the more 
sympathetic and benevolent parents, or of those who 
were the most faithful to their comrades, would be 
reared in greater numbers than the children of selfish 
and treacherous parents belonging to the same tribe. 
He who was ready to sacrifice his life, as many a 
savage has been, rather than betray his comrades, 
would often leave no offspring to inherit his noble 
nature. The bravest men, who were always willing to 
come to the front in war, and who freely risked their 
lives for others, would on an average perish in larger 
numbers than other men. Therefore it hardly seems 
probable, that the number of men gifted with such 
virtues, or that thg standard of their esJcellence, could 

® See a remarkable series of Nov. 1867; April 1, 1868; 
articles on ‘ Physics and Politics,* July 1, 1869, since separately 
in the ‘ Fortnightly Review,* published. 
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be increased throngh natural selection, that is, by the 
survival of the fittest ; for we are not here speaking of 
one tribe being* victorious over another. 

Although the circumstances, leading to an increase 
in the number of those thus endowed within the same 
tribe, are too complex to be clearly followed out, we 
can trace some of the probable steps. In the first 
place, as the reasoning powers and foresight of the 
members became improved, each man would soon 
learn that if he aided his fellow-men, he would 
commonly receive aid in return. From this low 
motive he might acquire the habit of aiding his 
fellows; and the habit of performing benevolent 
actions certainly strengthens the feeling of sympathy 
which gives the first impulse to benevolent actions. 
Habits, moreover, followed during many generations 
probably tend to be inherited. 

But another and much more powerful stimulus to 
the development of the social virtues, is afforded by 
the praise and the blame of our fellow-men. To the 
instinct of sympathy, as we have already seen, it is 
primarily due, that we habitually bestow both praise 
and blame on others, whilst we love the former and 
ilreAd the latter when applied to ourselves ; and this 
instinct no doubt was originally acquired, like all the 
other social instincts, through natural selection. At 
how early a period the progenitors of man in the 
course of their development, became capable of feeling 
and being impelled by, the praise or blame of their 
follow-creatures,'* we cannot of course say. But it 
appears that even dogs appreciate encouragement, 
praise, and blame. The rudest savages feel the 
sentiment of glory, as they clearly show by preserving 
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the trophies of their prowess, by their habit of ex- 
cessive boasting, and even by the extreme care which 
they take of their personal appearance fand decorations ; 
for unless they regarded the opinion of their comrades, 
such habits would be senseless. 

They certainly feel shame at the breach of some of 
their lesser rules, and apparently remorse, as shewn by 
the case of the Australian who grew thin and could 
not rest from having delayed to murder some other 
woman, so as to propitiate his dead wife’s spirit. 
Though I have not met with any other recorded case, 
it is scarcely credible that a savage, who will sacrifice 
his life rather than betray his tribe, or one who will 
deliver himself up as a prisoner rather than break his 
parole,® would not feel remorse in his inmost soul, if 
he had failed in a duty, whicli he held sacred. 

We may therefore conclude that primeval man, at a 
very remote period, was influenced by the praise and 
blame of his fellows. It is obvious, that the members 
of the same tribe would approve of conduct which 
app(*ared to them to be for the general good, and 
would reprobate that which appeared evil. To do 
good unto others — to do unto others as ye would 
they should do unto you — is the foundation>sto^o <>f 
morality. It is, therefore, hardly possible to ex- 
aggerate the importance during rude times of the lovt^ 
of praise and the dread of blame. A man who 
not impelled by any deep, instinctive feeling, to 
sacrifice his life for the good of others, yet was rousrJ 
to such action® by a senge of gldry, would by 
example excite the same wish for glory in other mou, 

• Mr. Wallace gives cases in of Natural Selection,’ 1870, P* 
his ‘ Contributions to the Theory 354. 
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and would strengthen by exercise the noble feeling of 
admiration. He might thus do far more good to his 
tribe than by, begetting offspring with a tendency to 
inherit his own high character. 

With increased experience and reason, man perceives 
the more remote consequences of his actions, and the 
self-regarding virtues, such as temperance, chastity, 
Ac., which during early times are, as we have before 
seen, utterly disregarded, come to be highly esteemed 
or even held sacred. I need not, however, repeat what 
I have said on this head in the fourth chapter. 
Ultimately our moral sense or conscience becomes a 
highly complex sentiment — originating in the social 
instincts, largely guided by the approbation of our 
f(‘llow-men, ruled by reason, self-interest, and in later 
times by deep religious feelings, and confirmed by 
instruction and habit, 

It must not be forgotten tliat although a high 
standard of morality gives but a slight or no advantage 
to each individual man and his children over the other 
men of the same tribe, yet that an increase in the 
number of well-endowed men and an advancement in 
the standard of morality will certainly give an immense 
af]/vantage to one tribe over another. A tribe including 
many members who, from possessing in a high degree 
the spirit of patriotism, fidelity, obedience, courage, 
and sympathy, were always ready to aid one another, 
and to sacrifice themselves for the common good, 
would be victorious over most other tribes; and this 
would be natuifil selection. At all *times throughout 
the world tribes have supplanted other tribes ; and as 
morality is one important element in their success, 
the standard of morality and the number of well- 
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endowed men will thns eyerywhere tend to rise and 
increase. 

It is, however, very difficult to forn^ any judgment 
why one particular tribe and not another has been 
successful and has risen in the scale of civilisation. 
Many savages are in the same condition as when first 
discovered several centuries ago. As Mr. Bagehot has 
remarked, we are apt to look at progress as normal in 
human society ; but history refutes this. The ancients 
did not even entertain the idea, nor do the Oriental 
nations at the present day. According to another 
high authority. Sir Henry Maine/ “ the greatest part 
“ of mankind has never shewn a particle of desire that 

its civil institutions should be improved.” ^ Progress 
seems to depend on many concurrent favourabl e con- 
ditions/far tod to be followed out. "iBuT lt 

fagribften "been remarked that a cool climate, fro m 
l ^dlng^ to industry to the Yariftns a rta^ bga 
highly favourable th ereto. T he Esquimaux, pressed 
by hard necessity, have su^eeded in many ingenious 
inventions, but their climate has been too severe for 
continued progress. Nomadic habits, whether over 
wide plains, or through the dense forests of the 
tropics, or along the shores of the sea, have in e^v^^ry 
case been highly detrimental. Whilst observing the 
barbarous inhabitants of Tierra del Fuego, it struck 
me that the possession of some property, a fixed abode, 
and the union of many families under a chief, were the 
indispensable requisites for civilisation. Such habits 
almost necessitates the cultivation of the ground; and 
the first steps in cultivation would probably result, as 

^ ‘ Ancient Law,* 1861, p. 22. ‘ Fortnightly Review,* April 1, 
For Mr. Bagehot*8 remarks, 1868, p. 462. 
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I have elsewhere shewn,^ from some such accident as 
the seeds of a fruit-tree falling on a heap of refuse, 
and producing an unusually fine variety. ^ The problem , 
h owever, of the first advance of savages toward s 
civilisation is at present much too difficult to be 
solved. 


Natural SeUetion as affecting Civilised Nations , — I have 
hitherto only considered the advancement of man from 
a semi-human condition to that of the modern savage. 
But some remarks on the action of natural selection on 
civilised nations may be worth adding. This subject 
has been ably discussed by Mr. W. E. Greg,® and 
previously by Mr. Wallace and Mr. Galton.^® Most 
of my remarks are taken from these three authors. 
With savages, the weak in body or mind are soon 
eliminated ; and those that survive commonly exhibit a 
vigorous state of health. We civilised mou, on the 
other hand, do our utmost to check the process of 
elimination; we build asylums for the imbecile, the 
maimed, and the sick; we institute poor-laws; and 
our medical men exert their utmost skill to save the 
life of every one to the last moment. There is reason 


*/The Variation of Animals 
and Plants under Domestication,’ 
vol. i. p. 309. 

■ ‘Fraser^s Magazine/ Sept. 
1868, p. 353. This article seems 
to have struck many persons, 
and has given rise to two re- 
markable essays and a rejoinder 
in the ‘ Spectator/ Oct. 3rd and 
17 th, 1868. It haS also been 
discussed in the * Q. Journal ot 
Science,* 1869, p. 162, and by 
Mr. Lawson Tait in the ‘ Dublin 
Q. Journal of Medici Science/ 


Feb. 1869, and by Mr. K. Ray 
Lankester in his ‘Comparative 
Longevity,’ 1870, p. 128. Simi- 
lar views appeared previously in 
the ‘ Australasian,’ July 13, 
1867. I have borrowed ideas 
from several of these writers. 

For Mr. Wallace, see ‘ An- 
thropolog. Review,* as before 
cited. Mr^ Galton in ‘Mac- 
millan’s Magazine/ Aug. 1865, 
p. 318; also his great work, 
‘Hereditary Genius,’ 1870. 
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to believe that vaccination has preserved thousands, 
who from a weak constitution would formerly have 
succumbed to small-pox. Thus the weak members of 
civilised societies propagate their kind. No one who 
has attended to the breeding of domestic animals will 
doubt that this must be highly injurious to the race of 
man. It is surprising how soon a want of care, or 
care wrongly directed, leads to the degeneration of a 
domestic race; but excepting in the case of man 
himself, hardly any one is so ignorant as to allow his 
worst aiiiTniils to breed. 

The aid which we feel impelled to givo to ilie 
helpless is rmiinly an incidental result of the instinct 
of sympathy, which was originally acajuired as part of 
the social instincts, but subse([uently rendered, in the 
manner previously indicated, more tender and more 
widely diffused. Nor could ^ve chock our sympathy, 
even at the urging of hard reason, without deteriora- 
tion in the noblest part of our nature. The surgeon 
may harden himsfdf whilst performing an operation, 
for he knows that he is acting for tho good of his 
patient ; but if we wore intentionally to neglect the v/eak 
and helpless, it could only be for a contingent bene lit, 
with an overwhelming present evil. We must the ^.c 
fore bear the undoubted ly bad efTects of tlm weak 
surviving and propa £:ating their kind ; but thcio 
appears to be a t least one check in steady acti on, 
name ly that. lypnlfAr ^^ ^d inferior membe rs 
society doi ^ marry so freely as the sound ; and thib 
check might be indefinitely increased », by tho weak in 
body or mind refraining from* marriage, though this 
more to be hoped for than expected. 

In every country in which a large standing army i: 
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kept up, the finest young men are ta ken by the co n- 
scription or are enlisted^ Th ey are thu8,. exposed ^to 
oarly death during war, ftfo_often_te mpted into vic e, 
and are preve^d from maojing durin g the prim e, of 
lue. , On the other ^n d the shorter and feebler men, 
v/itli Iq^sfitutio at. .home^-and-iion- 

,:e(|uently have a much betti^ chance of marrying and 
])ro])agating thdr kindj^ 

Man accumulates property and bequeaths it to his 
I hildren, so that the children of the rich have an 
id vantage over tlio poor in the race for success, 
mdependently of bodily or mental superiority. On 
{he other hand, the children of parents who are short- 
lived, and are therefore on an average deficient in 
health and vigour, come into their property sooner 
1 lian other children, and will bo likely to marry earlier, 
Mild leave a larger number of ofispriiig to inherit tlieir 
inferior constitutions. But the inheritance of property 
hy itself is very fur from an evil; for without the 
accumulation of capital the arts could not progress- 
aiul it is chiefly through their power that the civilised 
laces have extended, and are now every where extending 
tlicir range, so as to take the place of the lower races, 
^ibr does tho moderate accumulation of wealth interfere 
wifii tho process of selection. When a poor man 
liccouies moderately rich, his children enter trades or 
professions in which there is struggle enough, so that 
tho able in body and mind succeed best. Tho presence 
of a body of well-instructed men, who have not to 
labour for their , daily bread, is important to a degree 

* ' 

Prof. H. Pick (‘ Einfluas good remarks this head, and 
'•er Naturwissenschaft auf das on other such points. 

Ht>chV June, 187iJ) has some 
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which cannot be over-estimated ; as all high intellectual 
work is carried on by them, and on such work, material 
progress of all kinds mainly depends, not to mentioD 
other and higher advantages. No doubt wealth when 
very great tends to convert men into useless drones, 
bat their number is never large ; and some degree oi 
elimination here occurs, for we daily see rich men, whc 
happen to be fools or profligate, squandering awaj 
their wealth. 

Primogeniture with entailed estates is a more direct 
evil, though it may formerly have been a great 
advantage by the creation of a dominant class, and 
any government is better than none. Most eldest 
sons, though they may be weak in body or mind, 
marry, whilst the younger sons, however superior iu 
these respects, do not so generally marry. Nor can 
worthless eldest sons with entailed estates squandoi 
their wealth. But here, as elsewhere, the relations oi 
civilised life are so complex that some compensatory 
checks intervene. The men who are rich througb 
primogeniture are able to select generation aftoi 
generation the more beautiful and charming women; 
and these must generally bo healthy in body and 
active in niind. The evil consequences, such as t^ey 
may be, of the continued preservation of the same liii-. 
of descent, without any selection, are checked by men 
of rank always wishing to increase their wealth -and 
power; and this they eflect by marrying heiresses. 
But the daughters of parents who have produced 
single children, ^are themselves, as Mr. Gralton ha.^ 
shewn, apt to be sterile ; aifd thus noble families art 
continually cut off in the direct line, and their wealtt 
“ ‘ Hereditary Genius,* 1870, pp. 132-140. 
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flows into some side channel ; but unfortunately this 
channel is not determined by superiority of any kind. 

Although cwilisation thus checks in many ways the 
action of natural selection, it apparently favours the 
better development of the body, by means of good 
food and the freedom from occasional hardships. This 
may bo inferred from civilised men having been found, 
wherever compared, to be physically stronger than 
savages.^^ They appear also to have equal powers of 
ondiiranco, as has been proved in many adventurous 
expeditions. Even the great luxury of the rich can be 
but little detrimental; for the expectation of life of 
our aristocracy, at all ages and of both sexes, is very 
little inferior to that of healthy English lives in the 
lower classes.’^* 

We will now look to the intellectual faculties. If in 
each grade of society the members were divided into 
two equal bodies, the one including the intellectually 
superior and the other the inferior, there can be little 
doubt that the former would succeed best in all 
occupations, and roar a greater number of children. 
Even in the lowest walks of life, skill and ability must 
be of some advantage ; though in many occupations, 
OAjing to the great division of labour, a very small 
one. Hence in civilised nations there will be some 
tendency to an increase both in the number and in the 
standard of the intellectually able. But I do not wish 
to assert that this tendency may not be more than 
counterbalanced in other ways, as by the multiplication 

Quatrefixges, ‘ Kevue deg authorities,* in the table given in 
Covirs Scientifiques,’ 1867-68, p. Mr. E. U. Lankester’s * Com- 
^^59. parative Longevity,’ 1870, p. 

See the fifth and sixth 115. 

columns, compiled from good 

P 
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of the reckless and improvident ; but even to such as 
these, ability must be some advantage. 

It has often been objected to views like the fore- 
going^ that the most eminent men who have ever lived 
have left no offspring to inherit their great intellect. 
Mr. Galton says,^^ “ I regret I am unable to solve the 
‘‘simple question whether, and how far, men and 
“ women who are prodigies of genius are infertile. I 
“have, however, shewn that men of eminence are by 
“ no means so.” Great lawgivers, the founders of 
beneficent religions, great philosophers and discoverers 
in science, aid the progress of mankind in a far higher 
degree ])y their works than by leaving a numerous 
progeny. In the case of corporeal structures, it is 
the selection of the slightly better-endowed and the 
elimination of the slightly less well-endowed indi- 
viduals, and not the preservation of strongly-marked 
and rare anomalies, that leads to the advancement of a 
species.^*^ So it will be with the intellectual faculties, 
since the somewhat abler men in each grade of society 
succeed rather better than the less able, and con- 
sequently increase in number, if not otherwise pre- 
vented. When in any nation the standard of intellect 
and the number of intellectual men have increased, 've 
may expect from the law of the deviation from an 
average, that prodigies of genius will, as shewn by 
Mr. Galton, appear somewhat more frequently than 
before. 

In regard to the moral qualities, some elimination of 
the worst dispositions is always in pl-ogress even in 
the most civilised nations, llalefactors are executeii, 

‘Hereditary Genius,’ 1870, ‘Origin of Species’ (Hftli 

p. 330. edition, 1869), p. 104. 
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or imprisoned for long periods, so that they cannot 
freely transmit their bad qualities. Melancholic and 
insane persona,*are confined, or commit suicide. Violent 
and quarrelsome men often come to a bloody end. 
The restless who will not follow any steady occupation 
-and this relic of barbarism is a great check to 
civilisation — emigrate to nowly-settled countries, 
where they prove useful pioneers. Intemperance is so 
highly destructive, that the expectation of life of tlie 
intemperate, at the age of thirty for instance, is only 
18*8 years; w^hilst for the rural labourers of England 
at the same age it is 10 *59 yriais.^® Profligate women 
l./oar few children, and profligate men rarely marry ; 
]*oth suffer from disease. In the breeding of domestic 
animals, the elimination of those indivi duals, tliougli 
few in number, which are in any marked manner 
inferior, is by no means an unimportant element 
towards success. This especially holds good with 
injurious characters which tend to reappear through 
reversion, such as blackness in sheep ; and with man- 
kind some of the worst dispositions, which occasionally 
without any assignable cause make tlioir appearance in 
kiinilics, may perhaps be reversions to a savage state, 
which wo are not removed by very many genera- 
rions. This view seems ind( 3 ed recognised in tlio 
common expression that sucli men are the black sheep 
of the family. 

With civilised natiojis, as far as an advanced standard 

‘ lloreditary Grcciius,’ 1870, Statistics.* In regard to profli- 
I * 317. » i;acy, see Dh Farr, ‘ Influence of 

E. Ray Lankester, ‘Com- Marriage on Mortality,* ‘Nat. 
1 uative Longevity,* 1870, p. Assoc, for the Promotion of 
^ The table of the intern- Social Science,* 1858. 

F-iate is from Nelsons ‘Vital 
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of morality, and an increased number of fairly good 
men are concerned, natural selection apparently effects 
but little; thoagh the fundamental social instincts 
were originally thus gained. But I have already said 
enough, whilst treating of the lower races, on the 
causes which lead to the advance of morality, namely, 
the approbation of our fellow-men — the strengthening 
of our sympathies by habit - example and imitation — 
reason — experience, and even self-interest — instruction 
during youtli, and religious feelings. 

A most important obstacle in civilised countries to 
an increase in the number of men of a superior class 
has been strongly insisted on by Mr. Greg and Mr. 
Galton,^® namely, the fact that the very poor and 
reckless, who are often degraded by vice, almost in- 
variably marry early, whilst the careful and frugal, 
who are generally otherwise virtuous, marry late in 
life, so that they may be able to support themselves 
and their children in comfort. Those who marry 
early produce within a given period not only a greater 
number of generations, but, as shewn by Dr. Duncan, 
they produce many more children. The childiaai, 
moreover, that are born by mothers during the priiir.' 
of life are heavier and larger, and therefore proba^)ly 
more vigorous, than those born at other periods. 
Thus the reckless, degraded, and often vicious mem- 
bers of society, tend to increase at a quicker rate tbaii 

‘Fraser’s Magazine,’ Sept. Koyal See.,* Edinburgh, vel. 
1808, p. 353. ‘ Macmillan’s xxiv. p. 287 ; now publislicd 

Magazine,’ Ang. 1865, p. 318. separately ...under the title of 
The Rev. F. W. Farrar (‘ Fraser’s Fecundity, Fertility, and 8R- 
Mag.,’ Aug. 1870, p. 264) takes rility,’ 1871. See, also, 1^1 r. 
a different view. Galton, ‘ Hereditary Genius,’ ]'p. 

‘ On the Laws of the Fer- 352-357, for observations to tbe 
tility of Women,’ in ‘ Transact, above effect 
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the proyident and generally yirtuous members. Or as 
Mr. Greg puts the case: “The careless, squalid, un- 
aspiring Irishman multiplies like rabbits : the frugal, 
“foreseeing, self-respecting, ambitious Scot, stern in 
“his morality, spiritual in his faith, sagacious and 
“ disciplined in his intelligence, passes his best years 
“ in struggle and in celibacy, marries late, and leaves 
“ few behind him. Given a land originally peopled by 
“ a thousand Saxons and a thousand Colts — and in a 
“ dozen generations five-sixths of the population would 
“be Celts, but five-sixths of the property, of the 
“ power, of the intellect, would belong to the one- 
“ sixth of Saxons that remained, in the eternal 
“ ‘ struggle for existence,' it would be the inferior and 
“ less favoured race that had prevailed — and prevailed 
“ by virtue not of its good qualities but of its faults." 

There are, however, some checks to this downward 
tendency. We have seen that the intemperate suffer 
from a high rate of mortality, and the extremely 
profligate leave few offsprmg. The poorest classes 
crowd into towns, and it has been proved by Dr Stark 
from the statistics of ten years in Scotland, that at 
all ages the death-rate is higher in towns than in 
r^al districts, “ and during the first five years of life 
“ the town death-rate is almost exactly double that of 
the rural districts.” As these returns include both 
the rich and the poor, no doubt more than twice the 
number of births would be requisite to keep up the 
number of the very poor inhabitants in the towns, 
relatively to tilose in the countryi With women, 
marriage at too early an age is highly injurious ; for 

^ * Tenth Annual Report of Births, Deaths, &c., in Scotland,’ 
^^67, p. xxix. 
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it has been fonnd in France tliat., “twice as many 
“ wives under twenty die in the year, as di(3d out of 
“ the same number of the unmarried.” ^Clie mortality, 
also, of husbands under twenty is “ excessively higli,”"^ 
but what the cause of tliis may bo, seems doubtful. 
Lastly, if the men who prudently delay marrying 
until tliey can bring up their families in comfort, were 
to select, as they often do, women in the prime of life, 
the rate of increase in the better class would be only 
slightly lessened. 

It was established from an enormous body of sta- 
tistics, talseu during tliat tbo unmarried men 

throughout Franco, between tlio ages of twenty aiid 
eighty, die in a much larger proportion than tic 
married : for instance, out of every 1000 iininarried 
men, Lctween the ages of twenty and thirty, 11*3 
annually died, whilst of the mom’ed only 6*5 die-l."* 
A similar law was proved to liold good, during tii(‘ 
years 1863 and 1864, with iljc ootiro population ahiwn 
the ago of twenty in Scotland : lor instance, out cl 
every 1000 unmarried men, betweem the ages d 
twenty and thirty, 14*97 aiinually died, whilst of tin* 
married only 7*24 died, that is less than half.**^^ Dr. 
Stark remarks on this, “ Ihiclielorhood is more V; • 
“ structive to life i]m\ the most unwholesome trade . 

^ These (iii(‘tiitiuns are taken frern the same striking paper, 
from our higliest authority on I have taken the mean < ; 

such questions, namely, J)r. the (juinquennj;d means, giv» : 
Farr, in his paper ‘ On the In- in ‘ I'he Tenth Annual Rci-o: ■ 
fluence of Marriage on the Mt)!- of Births, Deaths, &c., in Sc( * 
tality of the French People,’ land,* 18GiJ. ^I'he quotati' " 
read before the Natv Assoc, for f^om Dr. Stark is copied fn i 
the Promotion of Social Science, an article in tlie ‘ Daily Now , 
1858. Oct. I7th, 18G8, which Dr. Pa, i 

“ Dr. Farr, ibid. The quota- considers very carefully writt: a. 
tions given below are extracted 
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“ or than residence in an iinwliolcsomo house or district ; 
“ where there has never been the most distant attempt 
‘*at sanitary ^ improvement.” He considers that the 
lessoned mortality is the direct result of ‘‘marriage, 

“ and the more regular domestic habits which attend 
“ that state.” Ho admits, however, that the intem- 
perate, profligate, and criminal classes, whose duration 
of life is low, do not commonly marry ; and it must 
likewise be admitted that men with a weak constitution, 
ill health, or any great infirmity in body or mind, will 
often not wish to marry, or will be rejected. Dr. 
Stark seems to have come to the conclusion that 
marriage in itself is a main cause of prolonged life, 
from finding that aged married men still have a 
considerable advantage in this respect over the un- 
married of the same advanced age; but every one 
must have known instances of men, who with weak 
health during youth did not marry, and yet have 
survived to old age, though remaining weak, and 
therefore always with a lessened chance of life or of 
marrying. There is another remarkable circumstance 
which seems to support Dr. Stark's conclusion, namely, 
tluit widows and widowers in Franco suffer in com- 
narison with the married a very heavy rate of 
maortality ; but Dr. Farr attributes ibis to the poverty 
and evil habits conse(j[ucnt on the disruption of the 
family, and to grief. On the ^Yhole we may conclude 
with Dr. Farr that the lesser mortality of married 
than of unmarried men, which seems to be a general 
law, “ is maiiJy duo to the constant elimination of 
** imperfect types, and 'to the skilful selection of the 
“ finest individuals out of each successive generation ; ” 
the selection relating only to the marriage state, 
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and acting on all corporeal, intellectual, and moral 
qualities.^® We may, therefore, infer that sound and 
good men who out of prudence remain for a time 
unmarried, do not suffer a high rate of mortality. 

If the various checks specified in the two last 
paragraphs, and perhaps others as yet unknown, do 
not prevent the reckless, the vicious and otherwise 
inferior members of society from increasing at a 
quicker rate than the better class of men, the nation 
will retrograde, as has too often occurred in the history 
of the world. We must remember that progress is no 
invariable rule. It is very diflScult to say why one 
civilised nation rises, becomes more powerful, and 
spreads more widely, than another ; or why the same 
nation progresses more quickly at one time than at 
another. We can only say that it depends on an 
increase in the actual number of the population, on 
the number of the men endowed with high intellectual 
and moral faculties, as well as on their standard of 
excellence. Corporeal structure appears to have little 
influence, except so far as vigour of body leads to 
vigour of mind. 

It has been urged by several writers that as high 
intellectual powers are advantageous to a nation, tli^i 
old Greeks, who stood some grades higher in intellecJ' 
than any race that has ever existed,^* ought, if the 
power of natural selection were real, to have risen still 
higher in the scale, increased in number, and stocked 

^ Dr. Duncan remarks ( ‘ Fe- “ with the sickly and imfortu- 
cundity, Fertility,’ &c., 1871, p. “ nate.” 

334) on this subject ; “ every ” See the ingenious and origi- 
“ age the healthy and beautiful naf argument on this subject by 
“go over from the unmarried Mr. G^ton, ‘ Hereditary Genius,’ 
“ side to the married, leaving pp. 340-342. 

“ the unmarried columns crowded 
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the whole of Europe. Here we have the tacit assump- 
tion, so often made with respect to corporeal structures, 
that there is some innate tendency towards continued 
development in mind and body. But development of 
all kinds depends on many concurrent favourable cir- 
cumstances. Natural selectiou acts only tentatively. 
Individuals and races may have acquired certain in- 
disputable advantages, and yet have perished from 
[ailing in other characters. The GreekvS may have 
retrograded from a want of coherence between the 
many small states, from the small size of their whole 
country, from the practice of slavery, or from extreme 
seiisnality ; for they did not succumb until ‘‘they 
“ were enervated and corrupt to tlie very core.^^ 
Ibe western nations of Europe, who now so im- 
measujably surpass their former savage progenitors, 
and stand at the summit of civilisation, owe little or 
none of their superiority to direct inheritance from the 
old Greeks, though they owe much to the written 
works of that wonderful people. 

Who can positively say why the Spanish nation, so 
dominant at one time, has been distanced in the race. 
The awakening of the nations of Europe from the dark 
ages is a still more perplexing problem. At that early 
ij^^iod, as Mr. Galton has remarked, almost all the 
Uion of a gentle nature, those given to meditation or 
culture of the mind, had no refuge except in the 
bosom of a Church which demanded celibacy;^® and 
this could hardly fail to have had a deteriorating 

^ Mr. Gre^, ‘ Fraser’s Maga- 1870, p. 257) advances argu- 
zine,’ Sept. 1808, p. 357. '* ments on the other side. Sir C. 

‘Hereditary Genius,’ 1870, LyeU had already (‘Principles 
pp. 357-359. The Kev. F. W. of Geology/ vol. ii. 1868, p. 489) 
liirrar (‘Fraser’s Mag.,’ Aug. in a striking passage called 
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influence on each successiye generation. During this 
same period the Holy Inquisition selected with extreme 
care the freest and boldest men in or^ler to burn or 
imprison them. In Spain alone some of the best 
men— those who doubted and questioned, and without 
doubting there can be no progress— were eliminated 
during three centuries at the rate of a thousand a 
year. The evil which th e Catholic Church has thus 
effected is incalculable, though no doubt countoi- 
balanced to a certain, perhaps to a large, extent in 
other ways ; nevertheless, Europe has progressed at an 
unparalleled rate. \ 

The remarkable success o£ the English as colonists, 
compared to other European has been ascribed 

to their ‘‘daring and persistent energy;’* a result 
which is well illustrated by comparing the progress of 
the Canadians of English and French extraction; bu! 
wfer can“ saT;^ how tlie English gained their energy ? 
There is apparently much truth in the belief that 
the wonderful progress of the United States, as well 
as ~ the character of the people, are the results ui 
natural sejectionj for the more, energetic, restless, and 
courageous men from all parta_,iif JEurope ha ve ei ui- 
grated during the_last ten or twelve generations to 
thaF~ great country, a i^ ha,ye there succeeded besl'^' 
Looking to the distant future, I do not think that tlo 
Eev. Mr. Zincke takes an exaggerated view when ho 
says : “ All other series of events— as that which 

attention to the evil influence of Magazine,’ j^ugust, 1865, p. 6-."). 
the Holy Inquisitioi! in having, ^See also, ‘ Nature,’ ‘ On Darw id- 
through selection, lowered the ism and National Life,’ Dcd. 
general standard of intelligence 1869, p. 184. 
in Europe. ^ ‘ Last Winter in the OnituJ 

® Mr. Galton, ‘ Macmillan’s States,’ 1868, p. 29. 
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resulted in the culture of mind in Greece, and that 
which resulted in the empire of Borne— only appear 
to have purpose and value when viewed in connection 
^^with, or rather as subsidiary to ... . the great 
‘‘stream of Anglo-Saxon emigration to the west.*' 
Obscure as is the problem of the advance of civilisa- ! 
tion, we can at least see that a nation which produced 
during a lengthened period the greatest number of 
liigJily intellectual, energetic, bravo, patriotic, and 
benevolent men, would generally prevail over less 
favoured nations. 

Natural selection follows from the struggle for 
existence; and this from a rapid rate of increase. It 
is impossible not to regret bitterly, but whether 
wisely is another question, the rate at whicli man 
tends to increase; for this leads in barbarous tribes to 
infanticide and many other evils, and in civilised 
nations to abject povcity, celibacy, and to the late 
marriages of the prudent. But as man siilfers from 
the same pliysical evils as the lower animals, ho has no 
right to expect an immunity from the evils consequent 
on the struggle for existence. Had he not been sub- 
jected during primeval times to natural selection, 
aHsnredly he would never have attained to his present 
rank. Since we see in many parts of tho world 
enormous areas of the most fertile land capable of 
supporting numerous happy homes, but peopled only 
by a few wandering savages, it might bo argued that 
the struggle for existence had not been suflicieiitly 
severe to force *man upwards to his Jhighost standard, 
fudging from all that we know of man and the lower 
animals, there has always been sufficient variability in 
their intellectual and moral faculties, for a steady 
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advance through natural selection. No doubt such 
advance demands many favourable concurrent cir- 
cumstances ; but it may well be doubted whether the 
most favourable would have sufficed, had not the rate 
of increase been ra])id, and the consequent struggle for 
existence extremely sevore. It even appears from 
what we see, for instance, in parts of S. America, that 
a people which may be called civilised, such as the 
Spanish settlers, is liable to become indolent and to 
retrograde, when the conditions of life are very easy. 
Witli highly civilised nations continued progress de- 
pends in a subordinate degree on natural selection ; 
for sucli nations do not supplant and exterminate one 
another as do savage tribes. Nevertheless the more 
intelligent members within the same community wiU 
succeed bettor in the long run than the inferior, and 
leave a more numerous progeny, and this is a form ol 
natural selection. The more (dliciont causes of pro- 
gress seem to consist of a good education during youth 
whilst the hrain is impressible, and of a high standard 
of excellence, inculcated by the ablest and best men, 
embodied in the laws, customs and traditions of the 
nation, and enforced by public opinion. It should, 
however, bo borne in mind, ilmt the enforcement 
public opinion depends on our appreciation of the 
approbation and disapprobation of others; and thin 
appreciation is founded on our sympathy, which it cae 
hardly be doubted was originally developed through 
natural selection as one of the most important element- 
of the social instijicis.^^ 

I am much indebted to Mr, also, Broca, ^ Les Sdlectionn, 
John Morley for some good cri- ‘ Revue d’Anlkropologio,* 1872 . 
ticisms on tbk subject: see, 
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On the evidence that all civilised nations were mce 
barbarous , — The present subject has been treated in so 
full and admirable a manner by Sir J. Lubbock, Mr. 
Tylor, Mr. M‘\iennan, and others, that I need here 
l^ive only the briefest summary of their results. The 
arguments recently advanced by the Duke of Argyll 
and formerly by Archbishop Whotely, in favour of the 
belief that man came into the world as a civilised 
being, and that all savages have since undergone 
degradation, seem to mo v/eak in comparison with 
those advanced on the other side. Many nations, no 
doubt, have fallen away in civilisation, and some may 
have lapsed into utter barbarism, though on this latter 
bead I have met with no evidence. The Fuegians 
were probably compelled by other conquering liordes 
to settle in their inhospitable country, and they may 
have become in consequence somewhat more degraded ; 
but it would bo difficult to prove that they have fallen 
much below the Dotocudos, who inhabit the finest 
parts of Brazil. 

The evidence that all civilised nations are the 
descendants of barbarians, consists, on the one side, 
of clear traces of their former low condition in still- 
existing customs, beliefs, language, (fee. ; and on the 
ovher side, of proofs that savages are independently 
able to raise them solves a few steps in the scale 
of civilisation, and have actually thus risen. The 
evidence on the first head is extremely curious, but 
cannot be here given : I refer to such cases as tliat of 
the art of enuyioration, which, as Mr. Tylor clearly 
^hows by reference to Idje words still used in some 

‘On the Origin of Civilisa- Nov. 20, 1807. 
tion,’ * Proc. Ethnological JSoc.,’ ^ * Primeval Man,* 1869. 
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places, originated in counting the fingers, first of onr 
hand and then of the other, and lastly of the toes 
We have traces of this in our own decimal system, and 
in the Eoman numerals, where, after the V., whicl 
is supposed to he an ahhrovatcd picture of a liuma’i: 
hand, we pass on to VI., &c., when the other hand m 
doubt was used. So again, “ when we speak of threc- 
‘‘ score and ten, we are counting by the vigesimal 
“system, each score thus ideally made, standing foi 
“20- -for ‘one man ’ as a Mexican or Carib would pn: 
“ it.”^^ According to a large paid increasing school o! 
philologists, every language bears the marks of it^ 
slow and gradual evolution. 8o it is with the art 
of writing, for letters are rudiments of pictoriid 
representations. It is hardly possible to read Mr 
M‘Lennan’s work^® and not admit that almost ah 
civilised nations still retain traces of such rude hahit^ 
as the forcible capture of wives. What ancient 
nation, as the same author asks, can be named that 
was originally monogamous? The primitive idea oi 
justice, as shewn by the law of battle and othei 
customs of which vestiges still remain, was likewi^f 
most rude. Many existing superstitions are tlu 
remnants of former false religious beliefs. 
highe st form of religion— the grand idea of Go(‘ 

^ * Royal Institution of Great tion of tho Orij;in of the Clas 
Britain,’ March 15, 18G7. AIsd, Sy.'itcm of Relationship,’ 

‘ Researches into the Early His- ‘ I’roc. AmericaR Acad, of Sc 
tory of Mankind,’ 1865. ences,’ vol. vii. Feb. ISC-: 

^ ‘ Primitive Marriajyo,’ 1865. Prof. Srhaaphaiisen (‘Anlhp 
See, likewise, an cxccRent article, iv'tog. Review,’ Oct. 1861). ; 
evidently by the same author, 673) rcmiarks on “the vesli_r' 
in the ‘North British Review,’ “ of human sacrifices found h ’ 
July, 1869. Also, Mr. L. H. “ in Homer and the Oil ’^osU^ 
Morgan, ‘ A Conjectural Solu- “ ment.” 
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hati ng sin and lov ing right^nsnoss —was unknown 
(l uring primev al times. ^ 

Turning to, the- other kind of evidence : Sir J. 
Lubbock has shewn that some savagi^s have recently 
improved a little in some of their simpler arts. From 
the extremely curious account which he gives of the 
weapons, tools, and arts, in use amongst savages in 
various parts of the world, it cannot be doubted that 
these have nearly all been independent discoveries, 
excepting perhaps the art of making fire.^*^ The 
Australian boomerang is a good instance of one such 
independent discovery. The Tahitians when first 
visited had advanced in many respects beyond the 
inhabitants of most of the other Polynesian islands. 
There are no just grounds for the belief that the high 
(uilture of the native Peruvians and Mexicans was 
dcjrived from abroad many native plants were there 
cultivated, and a few native animals domesticated. 
We should hear in mind that, judging from the small 
influence of most missionaries, a wandering crew from 
some semi-civilised land, if washed to the shores of 
America, would not have produced any marked effect 
on tlie natives, unless they had already become some- 
what advanced. Looking to a very remote period in 
iiio history of the world, we find, to use Sir J. 
Lubbock’s well-known terms, a paleolithic and neolithic 
period ; and no one will pretend that the art of 
grinding rough flint tools was a borrowed one. In all 

“ Sir J. Lubbock, ‘I ’rebistoric ^ Dr. Miiiler lias made 

Times,’ 2nd edit. 1800, chap, some good .Remarks to this effect 
XV. and xvi. et passim. See also in the ‘lleise der Novara: An- 
tlie excellent 9th Chapter in throi^log. Theil,’ Abtheil. iii, 
Tylor s ‘ Early History of ^lan- 1868, s. 127. 
bind,’ 2nd edit., 1870. 
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parts of Europe, as far east as Greece, in Palestine, 
India, Japan, New Zealand, and Africa, including 
Egypt, flint tools have been discovered ^in abundance; 
and of their use the existing inhabitants retain no 
tradition. There is also indirect evidence of their 
former use by the Chinese and ancient Jews. Henco 
there can hardly be a doubt that the inhabitants of 
these countries, which include nearly the whole civilised 
world, were once in a barbarous condition. To believe 
that man was aboriginally civilised and then suflfered 
utter degradation in so many regions, is to take a 
pitiably low view of human nature. It is apparently 
a truer and more cheerful view that progress has been 
much more general than retrogression; that man has 
risen, though by slow and interrupted steps, from a 
lowly condition to the highest standard as yet attained 
by him in knowledge, morals and religion. 
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CHAPTEE VI. 

On the Affinities and Genealogy of Man. 

Position of man in the animal series — The natural system genea- 
logical — Adaptive characters of slight value — Various small 
points of resemblance between man and the Quadrurnana — Rank 
of man in the natural system — Birthplace and antiquity of man — 
Absence of fossil connecting links — Lower stages in the genealogy 
of man, as inferred, firstly from bis aninities and secondly from 
his structure — Early androgynous condition of the Vertebral a — 
Conclusion. 

Even if it be granted that the difference between man 
and his nearest allies is as great in corporeal structure 
as some naturalists maintain, and although we must 
grant that the difference between them is immense in 
mental power, yet the facts given in the earlier 
chapters appear to declare, in the plainest manner, 
that man is descended from some lower form, notwith- 
standing that connecting-links have not hitherto been 
discovered. 

' Man is liable to numerous, slight, and diversified 
variations, which are induced by the same general 
causes, are governed and transmitted in accordance with 
the same general laws, as in tho lower animals. Man 
lias multiplied so rapidly, that he has necessarily been 
exposed to strfiggle for existence, and consequently 
to natural selection. He has given rise to many races, 
some of which differ so much from each other, that 
they have often been ranked by naturalists as distinct 
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species. His body is constructed on the same homo- 
logical plan as that of other mammals. He passes 
through the same phases of embryologicaj development. 
He retains many rudimentary and useless structures, 
which no doubt were once serviceable. Characters 
occasionally make their re-appearance in him, which 
we have reason to believe were possessed by his 
early progenitors. If the origin of man had been 
wholly different from that of all other animals, these 
various appearances would be mere empty deceptions ; 
but such an admission is incredible. These appear- 
ances, on the other hand, are intelligible, at least to a 
large extent, if man is the co-descendant with other 
mammals of some unknown and lower form. 

Some naturalists, from being deeply impressed with 
the mental and spiritual powers of man, have divided the 
whole organic world into three kingdoms, the Human, 
the Animal, and the Vegetable, thus giving to man a sepa- 
rate kingdom.^ Spiritual powers cannot be compared 
or classed by the naturalist : but he may endeavour to 
shew, as I have done, that the mental faculties of man 
and the lower animals do not differ in kind, althougli 
immensely in degree. A dififcrence in degree, however 
great, does not justify us in placing man in a distinct 
kingdom, as will perhaps be best illustrated by com- 
paring the mental powers of two insects, namely, a coccus 
or scale-insect and an ant, which undoubtedly belong 
to the same class. The difference is here greater than, 
though of a somewhat different kind from, that between 
man and the highest mammal. Thff female coccus, 

^ t 

‘ Isidore Geoffrey St.-IIilairo various natiini lists in their cl as- i- 
gives a detailed account ot‘ the fications: ‘ Hist. Nat. Gdn.’ tom 
position assigned to man hy ii. 1859, pp. 170-189, 
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whilst young, attaches itself by its proboscis to a 
plant ; sucks the sap, but never moves again ; is 
fertilised and^lays eggs ; and this is its whole history. 
On the other hand, to describe the habits and mental 
powers of worker-ants, would require, as Pierre Huber 
has shewn, a largo volume ; I may, however, briefly 
specify a few points. Ants certainly communicate 
information to each other, and several unite for the 
same work, or for games of play. They recognise their 
fellow-ants after months of absence, and feel sympathy 
for each other. They build great edifices, keep them 
clean, close the doors in tho evening, and post sentries. 
They make roads as well as tunnels under rivers, and 
temporary bridges over them, by clinging together. 
They collect food for the community, and when an 
object, too large for entrance, is brought to the nest, 
they enlarge the door, and afterwards build it up again. 
They store up seeds, of which they prevent the ger- 
mination, and which, if damp, are brought up to the 
surface to dry. They keep aphides and other insects 
as milch-cows. They go out to battle in regular bands, 
and freely sacrifice their lives for the common weal. 
They emigrate according to a preconcerted plan. They 
capture slaves. Tliey move the eggs of theii- apliides, 
as well as their own eggs and cocoons, into warm parts 
of the nest, in order that they may be quickly hatched ; 
and endless similar facts could be giv(‘n.^ On the 
whole, the dilTcronce in mental power between an ant 
and a coccus is immense ; yet no one has ever dreamed 

* Some of the most interestin'; admiral)! i work, ^Harvesting 
facts ever publislu d on tlie habits AntV 1873, also ‘ L’lnstinct 
of ants are given by Mr. belt, clicz les Insectes,’ by M. George 
in bis ‘Naturalist in Nicaragua,* Poiiebet, ‘Keviie des Deux 
1874, See also Mr. Moggudge’s Mondos,’ Feb. 1870, p. 082, 
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of placing these insects in distinct classes, much less 
in distinct kingdoms. No doubt the difference is 
bridged over by other insects; and this not the case 
with man and the higher apes. But we have every 
reason to believe that the breaks in the series are 
simply the results of many forms having become 
extinct. 

Professor Owen, relying chiefly on the structure of 
the brain, has divided the mammalian series into four 
sub-classes. One of these he devotes to man ; in 
another he places both the Marsupials and the Mono- 
tremata ; so that he makes man as distinct from all 
other mammals as are those two latter groups conjoined. 
This view has not been accepted, as far as I am aware, 
by any naturalist capable of forming an independent 
judgment, and therefore need not here bo further 
considered. 

Wo can understand why a classification founded on 
any single character or organ — even an organ so won- 
derfully complex and important as the brain— or on 
the high development of tlio mental faculties, is almost 
sure to prove unsatisfactory. This principle has indeed 
been tried with liymenopterous insects ; but when thus 
classed by their habits or instincts, the arrangement 
proved thoroughly artificial.^ Classifications may, oV 
course, be based on any character whatever, as on si;!e, 
colour, or the clement inhabited ; but naturalists havi- 
long felt a profound conviction that there is a natunil 
system. This system, it is now generally admitted, 
must be, as far as possible, genealogical In arrangemcnl 
— that is the co-descendants ot' the same form must b- 
kept together in one group, apart from the co-descend 

^ West wood, ‘ Modem Chuss of InsecUV vol. ii. 1810, ]). 87 , 
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ants of any other form ; but if the parent-forms are 
related, so will be their descendants, and the two 
groups togctljcr will form a larger group. The amount 
of difference between the several groups— that is the 
amount of modification which each has undergone — is 
expressed by such terms as genera, families, orders, 
and classes. As we have no record of tlie lines of 
descent, the pedigree can be discovered only by ob- 
serving the degrees of resemblance between the beings 
which are to be classed. For tliis object numerous 
])oints of resemblance are of much more importance 
lhan the amount of similarity or dissimilarity in a few 
points. If two languages were found to resemble each 
other in a multitude of words and points of construction, 
they would be universally recognised as having sprung 
from a common source, notwithstanding that they 
differed greatly in some few words or points of con- 
struction. But with organic beings the points of 
resemblance must not consist of adaptations to similar 
liabits of life : two animals may, for instance, have had 
their whole frames modified for living in the water, 
and yet they will not be brought any nearer to each 
otlier in the natural system. Hence we can see how 
it is that resemblances in several unimportant struc- 
. cures, in useless and rudimentary organs, or not now 
functionally active, or in an embryological condition, 
are by far the most serviceable for classification ; for 
they can hardly be due to adaptations within a late 
period ; and thus they reveal the old lines of descent 
or of true affinity. 

We can further see w*hy a great amount of modifi- 
cation in some one character ought not to lead us to 
separate widely any two organisms. A part which 
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already differs much from the same part in other allied 
forms has already, according to the theory of evolution, 
varied much; consequently it would (asr long as the 
organism remained exposed to the same exciting con- 
ditions) he liable to further variations of the same 
kind ; and these, if beneficial, would be preserved, and 
thus be continually augmented. In many cases the 
continued development of a part, for instance, of the 
beak of a bird, or of the teeth of a mammal, would not 
aid the species in gaining its food, or for any other 
object ; but with man we can see no definite limit to 
the continued development of the brain and mental 
faculties, as far as advantage is concerned. Therefore 
in determining the position of man in the natural 
or genealogical system, the extreme development of 
his brain ought not to outweigh a multitude of 
resemblances in other less important or quite un- 
important points. 

The greater number of naturalists who have taken 
into consideration the whole structure of man, in- 
cluding his mental faculties, have followed Blumen- 
bach and Cuvier, and have placed man in a separate 
Order, under the title of the Bimaiia, and therefore on 
an equality with the orders of the Quadrumaiiu, 
Carnivora, &c. Kecently many of our best naturalists 
have recurred to the view first propounded by 
Linnaeus, so remarkable for his sagacity, and have 
placed man in the same Order with the Quadrumana, 
under the title of the Primates. The justice of this 
conclusion will beradmitted: fpr in the first place, wo 
must bear in mind the comparative insignificance foi 
classification of the great development of the brain 
in man, and that the strongly -marked differences^ 
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between tto skulln of man and the Quadrumana 
(lately insisted upon by BischolT, Aeby, and others) 
apparently fcj^low from their differently developed 
brains. In the second place, we must remember that 
nearly all the other and more important difterences 
between man and the Quadrumana are manifestly 
adaptive in their nature, and relate chiefly to the 
erect position of man ; such as the structure of his 
hand, foot, and pelvis, the curvature of his spine, and 
the position of his head. The family of Seals offers 
a good illustration of the small importance of adaptive 
characters for classification. These animals differ from 
all other Carnivora in the form of their bodies and in 
the structure of their limbs, far more than does man 
from the higher apes ; yet in most systems, from that 
of Cuvier to the most recent one by Mr. Flower,^ seals 
are ranked as a mere family in the Order of the 
Carnivora. If man had not been his own classifier, 
ho would never have thought of founding a separate 
order for his own reception. 

It would bo beyond my limits, and quite beyond my 
knowledge, even to name the innumerable points of 
structure in which man agrees with the other Primates. 
Our great anatomist and philosopher. Prof. Huxley, 
f has fully discussed this subject,® and concludes that 
man in all parts of his organization diflers less from 
the higher apes, than these do from the lower mem- 
bers of the same group. Consequently there ‘‘is no 
“justification for placing man in a distinct order.” 

In an early »part of this work I brought forward 
various facts, shewing ’how closely man agrees in 

* ‘ Proc. Zoolog. Soc.* 1863, p. 4. 

® ^EvidoDce as to Mau'g Place iu Nature,’ 1863, p. 70, tt passi/n. 
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constitution with the higher mammals; and this 
agreement must depend on our close similarity in 
minute structure and chemical composiji’ion. I gave, 
as instances, our liability to the same diseases, and to 
the attacks of allied parasites; our tastes in common 
for the same stimulants, and the similar effects pro- 
dilced by them, as well as by various drugs, and other 
such facts. 

As small unimportant points of resemblance between 
man and the Quadrumana are not commonly noticed 
in systematic works, and as, when numerous, they 
clearly reveal our relationship, I will specify a few 
such points. The relative position of our features is 
manifestly the same; and the various emotions are 
displayed by nearly similar movements of the muscles 
and skin, chiefly above the eyebrows and round the 
mouth. Some few expressions are, indeed, almost the 
same, as in the weeping of certain kinds of monkeys 
and in the laughing noise made by others, during 
which the corners of the mouth are drawn backwards, 
and the lower eyelids wrinkled. The external ears 
are curiously alike. In man the nose is much more 
prominent than in most monkeys; but we may tiace 
the commencement of an aquiline curvature in tlie 
nose of the Hoolock Gibbon ; and this in the Semnopi- 
thecus nasica is carried to a ridiculous extreme. 

The faces of many monkeys are ornamented with 
beards, whiskers, or moustaches. The hair on the 
head grows to a great length in some species of 
Semnopithecus ; ® and in the Bonnet monkey {Macacus 
radiatu^) it radiate*^s from a point on the crown, with a 
parting down tho middle. It is commonly said that 

• Isid. Geoffroy, ‘ Hist. Nat. tom. iL 1859, p. 217. 
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the forehead gives to man his noble and intellectual 
appearance; but the thick hair on the head of the 
Bonnet monkey terminates downwards abruptly, and 
is succeeded by hair so short and fine that at a little 
distance the forehead, with the exception of the eye- 
brows, appears quite naked. It has been erroneously 
asserted that eyebrows are not present in any monkey. 
In the species just named the degree of nakedness 
of the forehead differs in different individuals; and 
Eschricht states ’ that in our children the limit between 
the hairy scalp and the naked forehead is sometimes 
not well defined ; so that here we seem to have a 
trifling case of reversion to a progenitor, in whom the 
forehead had not as yet become quite naked. 

It is well known that the hair on our arms tends to 
converge from above and below to a point at the 
elbow. This curious arrangement, so unlike that in 
most of the lower mammals, is common to the gorilla, 
chimpanzee, orang, some species of Hylobates, and even 
to some few American monkeys. But in Hylobates 
agilis the ^hair on the fore-arm is directed downwards 
or towards the wrist in the ordinary manner ; and in 
U. hr it is nearly erect, with only a very slight for- 
ward inclination ; so that in this latter species it is in 
^ transitional state. It can hardly be doubted that 
with most mammals the thickness of the hair on the 
back and its direction, is adapted to throw off the rain; 
oven the transverse hairs on the fore -legs of a dog 
may serve for this end when he is coiled up asleep. 
^Ir. Wallace, wh<5 has carefully studied the habits of 
^ho orang, remarks that fhe convergence of the hair 

^ ‘Ueber die Richtung der Haare/ &c., Muller’s ‘Archiv ftir 
Auat. und Phys.’ 1837 , 8 . 61 . 
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towards the elbow on the arms of the orang may be 
explained as serving to throw olBf the rain, for this 
animal during rainy weather sits wi the its arms bent, 
and with the hands clasped round a branch or over 
its head. According to Livingstone, the gorilla also 
“ sits in pelting rain with his hands over his head.” ® 
If the above explanation is correct, as seems probable, 
the direction of the hair on our own arms offers a 
curious record of our former state ; for no one supposes 
that it is now of any use in throwing off the rain ; nor, 
in our present erect condition, is it properly directed 
for this purpose. 

It would, however, be rash to trust too much to the 
principle of adaptation in regard to the direction of 
the hair in man or his early progenitors; for it is 
impossible to study the figures given by Eschricht of 
the arrangement of the hair on the human foetus (this 
being the same as in the adult) and not agree with 
this excellent observer that other and more complex 
causes have intervened. The points of convergence 
seem to stand in some relation to those points in the 
embryo which are last closed in during development. 
There appears, also, to exist some relation between the 
arrangement of the hair on the limbs, and the course 
of the medullary arteries.® 

It must not be supposed that the resemblances 
between man and certain apes in the above and in 

• Quoted by Reade, ‘ The kinds, * Hist. Nat. Gen.* vol. ii. 

African Sketch Book,* vol. i., 1859, p. 216, 243, Eschricht, 

1873, p. 162. ibid. s. 4^, 65, 61. Owen, 

• On the hair iif Hylobates, t Aiiat. of Vertebrates,* vol. iii* 
see ‘ Nat. Hist, of Mammals,’ by p. 619. Wallace, ‘ Contributiens 
0. L. Martin, 1841, p. 416. to the Theory of Natural Sclcc- 
Also, Isid. Geoffrey on the tion,* 1870, p. 344. 

American monkeys and other 
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many other points — such as in having a naked fore- 
head, long tresses on the head, &e. — are all necessarily 
the result of unbroken inheritance from a common 
progenitor, or of subsequent reversion. Many of these 
resemblances are more probably due to analogous 
variation, which follows, as I have elsewhere attempted 
to shew,^® from co-descended organisms having a 
similar constitution, and having been acted on by like 
causes inducing similar modifications. With respect 
to the similar direction of the hair on the fore-arms of 
man and certain monkeys, as this character is common 
to almost all the anthropomorphous apes, it may 
probably be attributed to inheritance ; but this is not 
certain, as some very distinct American monkeys are 
thus characterised. 

Although, as we have now seen, man has no just 
right to form a separate Order for his own reception, 
he may perhaps claim a distinct Sub-order or Family. 
Prof. Huxley, in his last work,^^ divides the Primates 
into three Sub-orders ; namely, the Antbropidm with 
man alone, the Simiadae including monkeys of all 
kinds, and the Lemuridae with the diversified genera 
of lemurs. As far as differences in certain important 
points of structure are concerned, man may no doubt 
rightly claim the rank of a Sub-order ; and this rank 
is too low, if we look chiefly to his mental faculties. 
Nevertheless, from a genealogical point of view it 
appears that this rank is too high, and that man ought 
to form merely a Family, or possibly even only a Sub- 
family. If we imagine thrpe lines of descent proceeding 

‘ Origin of Species,’ 6tb edit. 348. 

1869, p, 194, ‘The Variation “ ‘An Introduction to the 
of Animals and Plants under Classification of Animals,’ 18G9, 
hoiaestication,’ vol. ii. 1868, p. p. 99. 
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from a common stock, it is quite conceivable that two 
of them might after the lapse of ages be so slightly 
changed as still to remain as species of the same 
genus, whilst the third line might become so greatly 
modified as to deserve to rank as a distinct Sub-family, 
Family, or even Order. But in this case it is almost 
certain that the third line would still retain through 
inheritance numerous small points of resemblance with 
the other two. Here, then, would occur the difficulty, 
at present insoluble, how much weight we ought to 
assign in our classifications to strongly-marked dif- 
ferences in some few points, — that is, to the amount 
of modification undergone ; and how much to close 
resemblance in numerous unimportant points, as indi- 
cating the lines of descent or genealogy. To attach 
much weight to the few but strong differences is the 
most obvious and perhaps the safest course, though it 
appears more correct to pay great attention to the 
many small resemblances, as giving a truly natural 
classification. 

In forming a judgment on this head with reference 
to man, we must glance at the classification of the 
Simiadao. This family is divided by almost all natural- 
ists into the Oatarrhine group, or Old World monkeys, 
all of which are characterised (as their name expresses) 
by the peculiar structure of their nostrils, and by 
having four premolars in each jaw; and into the 
Platyrrhine group or New World monkeys (including 
two very distinct sub-groups), all of which are charac- 
terised by differqntly constructed nostfils, and by having 
six premolars in each jaw. Some other small differences 
might be mentioned. Now man unquestionably belongs 
in his dentition, in the structure of his nostrils, and 
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some other respects, to the Catarhine or Old World 
diTision ; nor does he resemble the Platyrhines more 
closely than the Catarhines in any characters, except- 
ing in a few of not much importance and apparently of 
an adaptive nature. It is therefore against all pro- 
bability that some New World species should have 
formerly varied and produced a man-like creature, 
with all the distinctive characters proper to the Old 
World division ; losing at the same time all its own 
distinctive characters. There can, consequently, hardly 
be a doubt that man is an off-shoot from the Old World 
Simian stem ; and that under a genealogical point of 
view he must be classed with the Catarhine division.'^ 

The anthropomorphous apes, namely the gorilla, 
chimpanzee, orang, and hylobates, are by most natura- 
lists separated from the other Old World monkeys, as 
a distinct sub-group. I am aware that Gratiolet, 
relying on the structure of the brain, does not admit 
the existence of this sub-group, and no doubt it is a 
broken one. Thus the orang, as Mr. St. G. Mivart 
remarks, is one of the most peculiar and aberrant 
“forms to be found in the Order.” The remaining 
non-anthropomorphous Old World monkeys, are again 
divided by some naturalists into two or three smaller 
sub-groups ; the genus Semnopithecus, with its peculiar 
sacculated stomach, being the type of one such sub- 
group. But it appears from M. Gaudry’s wonderful 

“ This is nearly the same which answer to the Catarhines, 
classification as that provisional ly the Cebida>, and the Hapalida^, — 
adopted by Mr. St. George Mi- thase two latter groups answering 
vart (‘ Transact. Philoloph. Soc.’ to the Platyrhines. Mr. Mivart 
ib(j7, p. 300), who, after sepa- * still abhles by the same view ; 
rating the Lemuridse, divides see ‘ Nature,^ 1871, p. 481. 
the remainder of the Primates “ ‘ Transact. Zoolog. Soc.’ vol. 

into the Hominidas, the Simiadai vi. 18G7, p. 214. 
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discoveries in Attica, that during the Miocene period 
a form existed there, which connected Semnopithecus 
and Macacus ; and this probably illustrates the manner 
in which the other and higher groups were once 
blended together. 

If the anthropomorphous apes be admitted to form a 
natural sub-group, then as man agrees with them, not 
only in all those characters which he possesses in 
common with the whole Catarhine group, but in other 
peculiar characters, such as the absence of a tail and of 
callosities, and in general appearance, we may infer 
that some ancient member of the anthropomorphoiii^ 
sub-group gave birth to man. It is not probable that, 
through the law of analogous variation, a member of one 
of the other lower sub-groups should have given rise to 
a man-like creature, resembling the higher anthropo- 
morphous apes in so many respects. No doubt man, 
in comparison with most of his allies, has undergone an 
extraordinary amount of modification, chiefly in conse- 
quence of the great development of his brain and his 
erect position; nevertheless, we should bear in mind 
that he ‘‘is but one of several exceptional forms of 
“ Primates."' 

Every naturalist, who believes in the principle of 
evolution, will grant that the two main divisions of th(3 
Simiadae, namely the Catarhine and Platyrhine monkeys, 
with their sub-groups, have all proceeded from some one 
extremely ancient progenitor. The early descendants 
of this progenitor, before they had diverged to any 
considerable extent from each othei^ would still have 
formed a single natural group ; but some of the species 
or incipient genera would have already begun to indicate 
** Mr. St. Q-. Mivart, ‘Transact. Phil. Soc.* 1867, p. 410. 
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by their diverging characters the future distinctive 
marks of the Oatarhine and Platyrhine divisions. Hence 
the members of this supposed ancient group would not 
have been so uniform in their dentition,- or in the 
structure of their nostrils, as are the existing Oatarhine 
monkeys in one way and the Platyrhines in another way, 
but would have resembled in this respect the allied 
Lemuridse, which differ greatly from each other in the 
form of their muzzles/*^ and to an extraordinary degree 
in their dentition. 

The Oatarhine and Platyrhine monkeys agree in a 
multitude of characters, as is shown by their unqueS' 
tionably belonging to one and the same Order. The 
many characters which they possess in common can 
hardly have been independently acquired by so many 
distinct species; so that these characters must have 
been inherited. But a naturalist would undoubtedly 
have ranked as an ape or a monkey, an ancient form 
which possessed many characters common to the Oata- 
rhine and Platyrhine monkeys, other characters in an 
intermediate condition, and some few, perhaps, distinct 
from those now found in either group. And as man 
from a genealogical point of view belongs to the 
Oatarhine or Old World stock, we must conclude, 
however much the conclusion may revolt our pride, 
that our early progenitors would have been properly 
thus designated^. But we must not fall into the 
error of supposing that the early progenitor of the 

“ Messrs. Murio and Mivart * Sammlunjj. gemein. wissen. 
on the Lemuroidea^* Transact. Vort rage,’ 1868, s. 61. Also his 
Zoolojr. Soc.’ vol. vii. 1869, p. 5^ ‘Naturliche* Schopfungsge- 
Hackel has come to this schichte,* 1868, in whicli he gives 
^arne conclusion. See ‘ Ueber in detail his views on the geuea- 
'iie Entstehung des Men- logy of man, 

Kchengeschlechts,’ in Virchow’s 
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whole Simian stock, including man, was identical with, 
or even closely resembled, any existing ape or monkey. 

On the Birthjylace and Antiquity of Man . — We arc 
naturally led to enquire, where was the birthplace of 
man at that stage of descent when our progenitors 
diverged from the Catarhine stock ? The fact that they 
belonged to this stock clearly shews that they in- 
habitated the Old World ; but not Australia nor any 
oceanic island, as we may infer from the laws of geo- 
graphical distribution. In each great region of th<' 
world the living mammals are closely related to tho 
extinct species of the same region. It is therefor** 
probable that Africa was formerly inhabited b\ 
extinct apes closely allied to the gorilla and chimpan- 
zee; and as these two species are now man’s nearest 
allies, it is somewhat more probable that our early 
progenitors lived on the African continent than else- 
where. But it is useless to speculate on this subject ; 
for two or three anthropomorphous apes, one th ■ 
Dryopithecus of Lartet, nearly as largo as a main, 
and closely allied to Hylobates, existed in Europe 
during the Miocene age; and since so remote a peri* <1 
the earth has certainly undergone many great revolu- 
tions, and there has been ample time for migration on 
the largest scale. 

At the period and place, whenever and wherever it 
was, when man first lost his hairy covering, he probably 
inhabited a hot country; a circumstance favourable lor 
the frugiferous.diet on which, judgihg from analogv, 
he subsisted. We are far from knowing how long a 

Dr. C. Forsyth ^fajur, ‘ Sur Italic : * ‘ Soc. Ital. dea Sc. N •’ 

les Singes Fossiles trouves en tom. xv. 1872. 
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it was when man first diverged from the Catarhine 
stock ; but it may have occurred at an epoch as remote 
as the Eocene^ period ; for that the higher apes had 
diverged from the lower apes as early as the Upper 
Miocene period is shewn by the existence of tlie Dryo- 
pitheens. We are also quite ignorant at how rapid a 
rate organisms, whether high or low in the scale, may 
be modified under favourable circumstances ; we know, 
however, that some have retained the same form during 
an enormous lapse of time. From what we see going 
on under domestication, we learn that some of the co- 
descendants of the same species maybe not at all, some 
a little, and some greatly changed, all within the same 
period. Thus it may have been with man, who has 
undergone a great amount of modification in certain 
characters in comparison with the higher apes. 

The great break in the organic chain between man 
and his nearest allies, which cannot be bridged over by 
any extinct or living species, has often been advanced 
as a grave objection to the belief that man is de- 
scended from some lov\er form; but this objection 
will not appear of much weight to those who, from 
general reasons, believe in the general principle 
of evolution. Breaks often occur in all parts of the 
series, some being wide, sharp and defined, others less 
in various degrees; as between the oraiig and its 
nearest allies — between the Tarsius and the other 
Ijemuridm — between the elephant, and in a more strik- 
ing manner between the Ornithorhynchus or Echidna, 
iind all other mammals. But these breaks depend 
merely on the number of related forms which have 
l^tcome extinct. At some future period, not very 
distant as measured by centuries, the civilised races of 
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man will almost certainly exterminate, and replace, the 
savage races throughout the world. At the same time 
the anthropomorphous apes, as Professor Schaafifhausen 
has remarked,^® will no doubt be exterminated. The 
break between man and his nearest allies ^^ill then be 
wider, for it will intervene between man in a more 
civilised state, as we may hope, even than the Cauca- 
sian, and some ape as low as a baboon, instead of as 
no^v between the negro or Australian and the gorilla. 

With respect to the absence of fossil remains, serving 
to connect man with his ape-like progenitors, no one 
will lay much stress on this fact who reads Sir C. 
Lyell’s discussion/® where he shews that in all the 
vertebrate classes the discovery of fossil remains has 
been a very slow and fortuitous process. Nor should 
it be forgotten that those regions which are the most 
likely to afibrd remains connecting man with some 
extinct ape-like creature, have not as yet been searched 
by geologists. 

Lower Stages in the Genealogy of Man . — We have 
seen that man appears to have diverged from tlie 
Catarhine or Old World division of the Simiadae, after 
these had diverged from the New World division. Wo 
will now endeavour to follow the remote traces of his 
genealogy, trusting principally to the mutual affinities 
between the various classes and orders, with some 
slight reference to the periods, as far as ascertained, 
of their successive appearance on the earth. The 
Lemuridm stand below and near to Che Simiadae, and 
constitute a very distinct ftoily of the Primates, or, 

Anthropological Review,’ 1865, pp. 583-585. ‘Antiquity 
Aidl, 1867, p. 236. of Man,’ 1863, p 145. 

‘Elements of Geology,’ 
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according to Hiickel and others, a distinct Order. 
This group is diversified and broken to an extra- 
ordinary degree, and includes many aberrant forms. 
It has, therefore, probably suffered much extinction. 
Most of the remnants survive on islands, such as 
Madagascar and the Malayan archipelago, where they 
have not been exposed to so severe a competition as 
they would have been on well-stocked continents. 
This group likewise presents many gradations, leading, 
as Huxley remarks, “ insensibly from the crown and 
“ summit of the animal creation down to creatures 

from which there is but a step, as it seems, to the 
“lowest, smallest, and least intelligent of the placental 
“ mammalia.” From these various considerations it is 
probable that the Simiadjo were originally developed 
from the progenitors of the existing Lomuridae ; and 
these in their turn from forms standing very low in 
the mammalian series. 

The Marsupials stand in many important characters 
below the placental mammals. They appeared at an 
earlier geological period, and their range was formerly 
much more extensive than at present. Hence the 
Placentata are generally supposed to have been derived 
from the Implacentata or Marsupials ; not, however, 
from forms closely resembling the existing Marsupials, 
but from their early progenitors. The Monotremata 
are plainly allied to the Marsupials, forming a third 
and still lower division in the great mammalian series. 
They are repres^ted at the present day solely by the 
Ornithorhynchus and Echidna ; and these two forms 
iiiay be safely considered as relics of a much larger 
group, representatives of which have been preserved in 

* Man’s Place in Nature/ p. 105. 
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Australia through some favourable concurrence of 
circumstances. The Monotremata are eminently in- 
teresting, as leading in several important points of 
structure towards the class of reptiles. 

In attempting to trace the genealogy of the Mam- 
malia, and therefore of man, lower down in the series, 
we become involved in greater and greater obscurity ; 
but as a most capable judge, Mr. Parker, has remarked, 
we have good reason to believe, that no true bird or 
reptile intervenes in the direct line of descent. He 
who wishes to see what ingenuity and knowledge can 
effect, may consult Prof. HackeFs works.*^ I will 
content myself with a few general remarks. Every 
evolutionist will admit that the five great vertebrate 
classes, namely, mammals, birds, reptiles, amphibians, 
and fishes, are descended from some one prototype; 
for they have much in common, especially during their 
embryonic state. As the class of fishes is the most 
lowly organised, and appeared before the others, we 
may conclude that all the members of the vertebrate 
kingdom are derived from some fishlike animal. The 
belief that animals so distinct as a monkey, an elephant, 
a humming-bird, a snake, a frog, and a fish, &c., could 
all have sprung from the same parents, will appear 
monstrous to those who have not attended to the recent 
progress of natural history. For this belief implies 


® Elaborate tables are given 
in bis ‘ Generelle Morphologie * 
(B. ii. 8. cliii. aiiu s. 425) ; and 
with more especial feference to 
man in his ^ Naturliche Schop- 
fungsgeschichte,* 1868. Prof. 
Huxley, in reviewing this latter 
work (‘The Academy/ 1869, p. 


42) says, that he considers the 
phylum or lines of descent of 
the Vertebn'.ta to be admirably 
discussed by Hackel, although 
he differs on some points. He 
expresses, also, his high estimate 
of the general tenor and spirit of 
the whole work. 
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the former existence of links binding closely together 
all these forms, now so utterly unlike. 

Neverthele^, it is certain that groups of animals 
have existed, or do now exist, which serve to connect 
several of the great vertebrate classes more or less 
closely. We have seen that the Ornithorhynchus 
graduates towards reptiles; and Prof. Huxley has 
discovered, and is confirmed by Mr. Cope and others, 
that the Dinosaurians are in many important characters 
intermediate between certain reptiles and certain birds 
—the birds referred to being the ostrich-tribe (itself 
evidently a widely-diffused remnant of a larger group) 
and the Archeopteryx, that strange Secondary bird, 
with a long lizard-like tail. Again, according to Prof. 
Owen,^^ the Ichthyosaurians — great sea-lizards fur- 
nished with paddles — present many affinities with 
fishes, or rather, according to Huxley, with amphibians; 
a class which, including in its highest division frogs 
and toads, is plainly allied to the Ganoid fishes. These 
latter fishes swarmed during the earlier geological 
periods, and were constructed on what is called a gene- 
ralised type, that is, they presented diversified affini- 
ties with other groups of organisms. The Lepidosiren 
is also so closely allied to amphibians and fishes, that 
naturalists long disputed in which of these two classes 
to rank it ; it, and also some few Ganoid fishes, have 
been preserved from utter extinction by inhabiting 
rivers, which are harbours of refuge, and are related 
to the great waters of the ocean in the same way that 
islands are to continents. 

a 

Lastly, one single mfember of the immense and 
diversified class of fishes, namely, the lancelet or 
“ ‘ PalflBontology,’ 1860, p. 199. 
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amphioxus, is so different from all other fishes, that 
Hackel maintains that it ought to form a distinct class 
in the vertebrate kingdom. This fish^is remarkable 
for its negative characters ; it can hardly be said to 
possess a brain, vertebral column, or heart, &c. ; so 
that it was classed by the older naturalists amongst 
the worms. Many years ago Prof. Goodsir perceived 
that the lancelet presented some affinities with the 
Ascidians, which are invertebrate, hermaphrodite, 
marine creatures permanently attached to a support. 
They hardly appear like animals, and consist of a 
simple, tough, leathery sack, with two small projecting 
orifices. They belong to the Mulluscoida of Huxley— 
a lower division of the great kingdom of the Mollusca ; 
but they have recently been placed by some naturalists 
amongst the Vermes or worms. Their larvae somewhat 
resemble tadpoles in shape,^^ and have the power of 
swimming freely about. M. Kovalevsky has lately 
observed that the larvae of Ascidians are related to tho 
Vertebrata, in their manner of development, in tho 
relative position of the nervous system, and in possess- 
ing a structure closely like the chorda dorsalis of 
vertebrate animals ; and in this he has been since 
confirmed by Prof. Kupfier. M. Kovalevsky writes to 


^ At the Falkland Islands I 
had tlie satisfaction of seeing, 
in April 1833, and tluTefore some 
years before any otlier natiirali.''t, 
the locomotive larvae of a com- 
pound Ascidian, closely allied to 
Synoicum,b(it apf)arciitlygL*neri- 
cally distinct from it.^ The tail 
was about five times as long as 
the oblong head, and terminated 
in a very liiie filament. J t was, as 
sketched by me under a simple 


microscope, plainly divided by 
transverse opaque partitions, 
which I presume represent tho 
great cells figured by Kovalev- 
sky. At an early stage of de- 
velopment tho tail was closely 
coiled round tho head (;f tin' 
larva. 

‘Memoires de I’Acad. de^ 
Sciences de St. I’dtersbcurg,’ 
tom. X. No. lo, 18GG. 
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me from Naples, that he has now carried these observa- 
tions yet further, and should his results he well estab- 
lished, the who\p will form a discovery of the very greatest 
value. Thus, if we may rely on embryology, ever the 
safest guide in classification, it seems that we have at 
last gained a clue to the source whence the Vertebrata 
were derived.^® We should then be justified in be- 
lieving that at an extremely remote period a group of 
animals existed, resembling in many respects the larvae 
of our present Ascidians, which diverged into two 
great branches— the one retrograding in development 
and producing the present class of Ascidians, the other 
rising to the crown and summit of the animal kingdom 
by giving birth to the Vertebrata. 

We have thus far endeavoured rudely to trace the 
genealogy of the Vertebrata by the aid of their mutual 
affinities. We will now look to man as he exists ; and 
we shall, I think, be able partially to restore the 
structure of our early progenitors, during successive 
periods, but not in due order of time. This can be 
effected by n.eans of the rudiriients which man still 
retains, by the characters which occasionally make 
their appearance in him through reversion, and by 
the aid of the principles of morphology and embryology. 


^ But I am bound to add 
that some comi)etent judjzes dis- 
pute this conclusion; for in&tanci', 
M. Giard, in a series of papers in 
the ‘ Archives do Zoolo^ie Ex- 
peiimentale,’ for l^t72. Never- 
theless, this naturalist remarks, 
p. 281, disorganisation de la 
“larve ascidienne en dehors de 
“ toiite hypothdse et de toute 
“ th4orie, nous montre comment 


“la nature peut produire la dis- 
“ position fondanicntale dutype 
“ vertehre (ruxistcncc d’uiio 
“ corde dorsalc) chez un inver- 
“tebrd par la seule condition 
“ vitale do radaplation, et cettc 
“ simple |>ossibilit6 da passage 
“ supprime I’abime entrelesdeux 
“ sous-regnes, encore bien qu*en 
“ ignore i)!ir oil lo passage s’est 
“ fiut en r6alit6 
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The various facts, to which I shall here allude, have 
been given in the previous chapters. 

The early progenitors of man must have been once 
covered with hair, both sexes having beards; their 
ears were probably pointed, and capable of movement ; 
and their bodies were provided with a tail, having the 
proper muscles. Their limbs and bodies were also 
acted on by many muscles which now only occasionally 
reappear, but are normally present in the Quadru- 
mana. At this or some earlier period, the great artery 
and nerve of the humerus ran through a supra- 
condyloid foramen. The intestine gave forth a much 
larger diverticulum or caecum than that now existing. 
The foot was then prehensile, judging from the con- 
dition of the great toe in the foetus ; and our pro- 
genitors, no doubt, were arboreal in their habits, and 
frequented some warm, forest-clad land. The males 
had great canine teeth, which served them as formidable 
weapons. At a much earlier period the uterus was 
double ; the excreta were voided through a cloaca ; and 
the eye was protected by a third eyelid or nictitating 
membrane. At a still earlier the progenitors of man 
must have been aquatic in their habits ; for morphology 
plainly tells us that our lungs consist of a modified 
swim-bladder, which once served as a float. The clefts 
on the neck in the embryo of man show where the 
branchiee once existed. In the lunar or weekly re- 
current periods of some of our functions we apparently 
still retain traces of our primordial birthplace, a shore 
washed by the tides. At about this same early period 
the true kidneys were replaced by the corpora wolffiana. 
The heart existed as a simple pulsating vessel ; and 
the chorda dorsalis took the place of *a vertebral 
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column. These early ancestors of man, thus seen in 
the dim recesses of tinie, must have been as simply, or 
even still more simply organised than the lancelet or 
amphioxus. 

There is one other point deserving a fuller notice. 
It has long been known that in the vertebrate kingdom 
one sex bears rudiments of various accessory parts, 
appertaining to the reproductive system, which pro- 
perly belong to the opposite sex ; and it has now been 
ascertained that at a very early embryonic period both 
sexes possess true male and female glands. Hence 
some remote progenitor of the whole vertebrate king- 
dom appears to have been hermaphrodite or andro- 
gynous.^® But here we encounter a singular difficulty. 
In the mammalian class the males possess rudiments 
of a uterus with the adjacent passage, in their vesiculse 
prostaticsB ; they bear also rudiments of mammsB, and 
some male Marsupials have traces of a marsupial sack.^"^ 
Other analogous facts could be added. Are we, then, 
to suppose that some extremely ancient mammal con- 
tinued androgynous, after it had acquired the chief 
distinctions of its class, and therefore after it had 
diverged from the lower classes of the vertebrate 
kingdom? This seems very improbable, for we have 
to look to fishes, the lowest of all the classes, to find any 

“ This is the conclusion of the sexual organs of even “ the 
ITof. Gegenbaur, one of the higher verti brata are, in their 

highest auihorities in com para- ** early coi dition, herrnaphro- 

tive anatomy; see ‘Grundzuge dite.” Similar views have long 

der verglcich. Anat.’ 1870, s. been held by some authors, 

876. The result lias been ar- though until recenily without 
rived at chiefly from the study a firm basis, 
of the Amphibia; but it appears ” The male Thylacinus offers 
from the researches of Waideyer the best insiance. Owen, ‘ Ana- 
(as quoted in ‘ Journal of Anat. tomy of Vertebrates,* vol. iii, 
and Phys.* 1869, p. 161), that p. 771. 
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still existent androgynous forms.^® That various acceS' 
sory parts, proper to each sex, are found in a rudimen- 
tary condition in the opposite sex, may he explained by 
such organs having been gradually acquired by the one 
sex, and then transmitted in a more or less imperfect 
state to the other. When we treat of sexual selection, 
we shall meet with innumerable instances of this form 
of transmission, — as in the case of the spurs, plumes, 
and brilliant colours, acquired for battle or ornament 
by male birds, and inherited by the females in an 
imperfect or rudimentary condition. 

The possession by male mammals of functionally 
imperfect mammary organs is, in some respects, 
especially curious. The Monotremata have the proper 
milk-secreting glands with orifices, but no nipples ; 
and as these animals stand at the very base of the 
mammalian series, it is probable that the progenitors 
of the class also had milk-secreting glands, but no 
nipples. This conclusion is supported by what is 
known of their manner of development ; for Professor 
Turner informs me, on the authority of Kolliker and 
Langer, that in the embryo the mammary glands can 
be distinctly traced before the nipples are in the least 
visible ; and the development of successive parts in the 
individual generally represents and accords with tlio 

Hermaphroditism has been xvi. Dr. Gunther doubts tin 

observed in several sped' s ol' fact, hut it has now been i'- 

Serranus, as well as iu some corded by too many good d>- 
other fishes, where it is either servers to bo any longer disputin', 
normal and symmetrical, or ab- Dr. M. Lessona writes to m'S 
normal and unilateral. Dr. that he hasi verified the ohsci v..- 
Zouteveen has given me refer- tions made by Cavolini on h'< i- 
ences on tliis subject, more cs- ranus. Prof. Ercolani has k - 
pecially to a paper by Prof. Hal- ceutly shewn (‘ Accad. 
bertsma, in the ‘ Transact, of the Sciouze,* Bologna, Dec. 28, 1 87 ( ) 
Dutch Acad, of Sciences,’ vol. that eels are androgynous. 
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derelopment of successive beings in the same line of 
descent. The Marsupials differ from the Monotremata 
by possessing nipples ; so that probably these organs 
were first acquired by the Marsupials, after they had 
diverged from, and risen above, the Monotremata, and 
were then transmitted to the placental mammals.^® 
No one will suppose that the Marsupials still remained 
androgynous, after they had approximately acquired 
their present structure. How then are we to account 
for male mammals possessing mamm® ? It is possible 
that they were first developed in the females and then 
transferred to tlie males, but from wliat follows this is 
hardly probable. 

It may be suggested, as anotlier view, that long 
after the progenitors of the whole mammalian class 
had ceased to be androgynous, both sexes yielded milk, 
and thus nourished their young; and in the case of 
the Marsupials, that both sexes carried their young 
marsupial sacks. This will not appear altogether 

improbal)le, if we reflect that the males of existing 

^ ■# ® 
svngnatlious fishes receive the eggs of the females in 

llieir abdominal pouches, hatch them, and afterwards, 

as some believe, nourish the young ; that certain 

Prof. Gf^i^enbaur has shewn ^ Mr. Lockwood believes (as 
1‘ Jenaische Ziitschrift,’ Bd. vii. quoted in ‘Quart. Journal of 
1 '. 212) that two distinct types Science,’ Apiil, 18G8, \\ 2G0), 
of nip])lcs prevail tliroiighout the from what he ]m observed of 
•''ovi-ral mammalian orders, but the development of fJippo- 
ihat it is quite intelligible how campus, that the walls of the 

could have hceii derived abdominal pouch of the male in 
irom the nifiples o^ the Mar- some way afford nourishment, 
"upials, and the latter from those On male lishes hatching the ova 
t'l the Monotremata. See, alsoj in their mouths, see a very in- 
i' riieiTioir by Dr. Max Iluss, on teresting paper by Prof. Wyman, 
die mammary glands, ibid. B. in ‘Proc. Boston Soc. of Nat’ 

P. 176. Hist.’ Sept. 15, 1857 ; also Prof! 
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other male fishes hatch the eggs within their months 
or branchial cavities; — that certain male toads take 
the chaplets of eggs from the females, and wind them 
round their own thighs, keeping them there until the 
tadpoles are born ; — that certain male birds undertake 
the whole duty of incubation, and that male pigeons, 
as well as the females, feed their nestlings with a 
secretion from their crops. But the above suggestion 
first occurred to me from the mammary glands of male 
mammals being so much more perfectly developed than 
the rudiments of the other accessory reproductive parts, 
which are found in the one sex though proper to the 
other. The mammary glands and nipples, as they 
exist in male mammals, can indeed hardly bo called 
rudimentary ; they are merely not fully developed, and 
not functionally active. They are sympathetically 
affected under the influence of certain diseases, like the 
same organs in the female. They often secrete a few 
drops of milk at birth and at puberty : this latter fact 
occurred in the curious case, before referred to, where a 
young man possessed two pairs of mammx. In man 
and some other male mammals these organs have been 
known occasionally to become so well developed during 
maturity as to yield a fair supply of milk. Now if wo 
suppose that during a former prolonged period mak 
mammals aided the females in nursing their oil- 
spring, and that afterwards from some cause (as fro'ii 
the production of a smaller number of young) the mah s 
ceased to give this aid, disuse of the organs during 


4- 

Turner, in ‘Journal of A nat. and Maddle. C. Royer hassu'Z- 

Pliyt^.’ Nov. 1, 18H(1, p. 78. Dr. gested u similar view in i < 
Giiiitlier has likewit>e described ‘ Origine de ITlomme,’ &c., 18 'd. 
similar cases. 
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maturity would lead to tlieir becoming inactive ; and 
from two well-known principles of inheritance, this 
state of inactivity would probably be transmitted to 
the males at the corresponding age of maturity. But 
at an earlier age these organs would be left unaffected, 
so that they would be almost equally well developed in 
the young of both sexes. 

Conclusion , — Von Baer has defined advancement or 
progress in the organic scale better than any one else, 
as resting on the amount of difterentiation and speciali- 
sation of the several parts of a being, — when arrived 
at maturity, as I should be inclined to add. Now as 
organisms have become slowly adapted to diversified 
lines of life by means of natural selection, their parts 
will have become more and more differentiated and 
specialised for various functions from tlie advantage 
gained by the division of physiological labour. The 
same part appears often to have been modified first for 
one purpose, and then long afterwards for some other 
and quite distinct purpose ; and thus all the parts are 
rendered more and more complex. But each organism 
still retains the general type of structure of the pro- 
genitor from which it was aboriginally derived. In ac- 
cordance with this view it seems, if we turn to geo- 
logical evidence, that organisation on the whole has 
advanced throughout the world by slow and interrupted 
steps. In the great kingdom of the Vertebra ta it has 
culminated in man. It must not, however, be supposed 
that groups of organic beings are always supplanted, 
and disappear as soon as they have given birth to other 
and more perfect groups. The latter, though victorious 
over their predecessors, may not have become better 
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adai)ted for all places in the economy of nature. Some 
old forms appear to have survived from inhabiting 
protected sites, where they have not bfeen exposed to 
very severe competition ; and these often aid us in 
constructing our genealogies, by giving us a fair idea 
of former and lost populations. But we must not fall 
into the error of looking at the existing members of 
any lowly-organised group as perfect representatives of 
their ancient predecessors. 

The most ancient progenitors in the kingdom of the 
Vertebrata, at which we are able to obtain an obscur(' 
glance, apparently consisted of a group of marine 
animals, resembling the larvae of existing Ascidians. 


The inhabitants of tho sea- 
shore must be greatly affected by 
the tides ; animals living either 
about the mean high-water mark, 
or about the mean low-water 
mark, pass through a complete 
cycle of tidal changes in a fort- 
night. Consequently, their food 
supply will undergo marked 
changes week by week. The 
vital functions of such animals, 
living under these conditions for 
many generations, can hardly (iiil 
to run their course in regular 
weekly periods. Now it is a 
mysterious fact that in the 
higher and now terrestrial Ver- 
tebrata, as well as in other 
classes, many normal and abnor- 
mal processes have one or more 
whole weeks as their periods; 
this would be rendered intelligible 
if the Vertebrata are descended 
from an animal allied to the 
existing tidal Ascidiaiis. Many 
instances of such periodic pro- 
cesses might be given, as the 
gestation of mammals, the dura- 


tion of fevers, &c. The hatching 
of eggs affords also a good ex- 
ample, lor, according to Mr. 
Bartlett (‘ Land and Water,’ Jan. 
7, 1871), the eggs of the pigeon 
are hatched in two weeks ; tliose 
of the fowl in three ; those of the 
duck in four ; those of the goose 
in five ; and those of the ostrich 
in seven weeks. As far as wo can 
judge, a recurrent ])eriod, if a})- 
j)roximately of the right duration 
for any process or function, would 
not, when once gained, be liahh' 
to change ; consequently it might 
be thus transmitted through al- 
most any number of generations. 
But if the function changed, the 
period would have to change, ami 
would bo apt to change almost 
abruptly by a whole week. This 
conclusion, if sound, is highly re 
markable ; for the period of ges- 
tation in eacli mammal, and tlie 
hatching of each bird’s egiS 
and many other vital processes, 
thus betray to us the primordial 
birtli place of these animals. 
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These animals probably gave rise to a group of fishes, 
as lowly organised as the lancelet ; and from these the 
Ganoids, and other fishes like the Lepidosiren, must 
have been developed. From such fish a very small 
advance would carry us on to the Amphibians. We 
have seen that birds and reptiles were once intimately 
connected together ; and the Monotremata now connect 
mammals with reptiles in a slight degree. But no one 
can at present say by what line of descent the three 
higher and related classes, namely, mammals, birds, 
and reptiles, were derived from the two lower vertebrate 
classes, namely, amphibians and fishes. In the class of 
mammals the steps are not difficult to conceive which 
led from the ancient Monotremata to the ancient 
Marsupials ; and from these to the early progenitors of 
the placental mammals. We may thus ascend to the 
Lemuridae; and the interval is not very wide from 
these to the Simiadae. The Simiadm then branched 
off into two great stems, the New World and Old 
World monkeys; and from the latter, at a remote 
period, Man, the wonder and glory of the Universe, 
proceeded. 

Thus we have given to man a pedigree of prodigious 
length, but not, it may be said, of noble quality. The 
world, it has often been remarked, appears as if it had 
long been preparing for the advent of man : and this, 
in one sense is strictly true, for he owes his birth to a 
long line of progenitors. If any single link in this 
chain had never existed, man would not have been 
exactly what he*now is. Unless we wilfully close our 
eyes, we may, with our ‘present knowledge, approxi- 
niately recognise our parentage; nor need we feel 
ashamed of it. The most humble organism is some- 
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thing much higher than the inorganic dust under our 
feet; and no one with an unbiassed mind can study 
any living creature, however humble, without being 
struck with enthusiasm at its marvellous structure 
and properties. 
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CHAPTER VII. 

On the Races of Man. 

Tl»e nature and value of specific characters — Application to the 
races of man— Arguments in favour of, and opposed to, ranking 
the so-called races of man as distinct species — Sub-species— 
Monogenists and polygenists — Convergence of character — 
Numerous points of reseniMancc in body and mind between the 
most distinct races of man — The state of man when he first 
spread over the earth — Each race not descended from a single 
pair — The extinction of races — The formation of races — ^The 
effects of crossing— Slight influence of the direct action of the 
conditions of life — Slight or no influence of natural selection — 
Sexual selection. 

It is not my intention here to describe the several 
so-called races of men ; but I am about to enquire 
what is the value of the differences between them 
uiuler a classificatory point of view, and how they 
have originated. In determining whether two or 
more allied forms ought to be ranked as species or 
vjii ieties, naturalists are practically guided by the fol- 
lowing considerations ; namely, the amount of differ- 
ence between them, and whether such differences relate 
to few or many points of structure, and whether they 
'U’e of physiological importance ; but more especially 
whether they are Constant. Constancy of character is 
what is chiefly valued and* sought for by naturalists. 
Whenever it can be shewn, or rendered probable, that 
forms in question have remained distinct for a 
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long period, this becomes an argument of much weight 
in favour of treating them as species. Even a slight 
degree of sterility between any two forms when first 
crossed, or in their offspring, is generally considered 
as a decisive test of their specific distinctness; and 
their continued persistence without blending within 
the same area, is usually accepted as sufficient evi- 
dence, either of some degree of mutual sterility, or 
in the case of animals of some mutual repugnance to 
pairing. 

Independently of fusion from intercrossing, the 
complete absence, in a well-investigated region, of 
varieties linking together any two closely-allied forms, 
is probably the most important of all the criterions of 
their specific distinctness ; and this is a somewhat 
different consideration from mere constancy of 
character, for two forms may be highly variable and 
yet not yield intermediate varieties. Geographical 
distribution is often brought into play unconsciously 
and sometimes consciously ; so that forms living in 
two widely separated areas, in which most of the 
other inhabitants are specifically distinct, are them- 
selves usually looked at as distinct ; but in truth this 
affords no aid in distinguishing geographical races 
from so-called good or true species. 

Now let us apply these generally-admitted principles 
to the races of man, viewing him in the same spirit as 
a naturalist would any other animal. In regard to 
the amount of difference between the races, we must 
make some allowance for our nice powers of discrimi- 
nation gained by the long Habit of observing ourselves. 
In India, as Elphinstone remarks, although a newly- 
arrived European cannot at first distinguish the 
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various native races, yet they soon appear to him 
extremely dissimilar ; ^ and the Hindoo cannot at first 
perceive any (Jifference between the several European 
nations. Even the most distinct races of man are 
much more like each other in form than would at first 
be supposed ; certain negro tribes must be excepted, 
whilst others, as Dr. Eohlfs writes to me, and as I 
have myself seen, have Caucasian features. This 
general similarity is well shewn by the French photo- 
graphs in the Collection Anthropologique du Museum 
de Paris of the men belonging to various races, the 
greater number of which might pass for Europeans, 
as many persons to whom I have shewn them have 
remarked. Nevertheless, these men, if seen alive, 
would undoubtedly appear very distinct, so that we 
are clearly much influenced in our judgment by the 
mere colour of the skin and hair, by slight differences 
in the features, and by expression. 

There is, however, no doubt that the various races, 
when carefully compared and measured, differ much 
from each other, — as in the texture of the hair, the 
relative proportions of all parts of the body,* the 
capacity of the lungs, the form and capacity of the 
skull, and even in the convolutions of the brain.® But 
it would be an endless task to specify the numerous 

^ ‘ History of India,* 1841, the capacity of the lungs/ p. 

vol. i. p. 323. Father Ripa 471. See also the numerous 

nmkes exactly the same remark and valuable tables, by Dr. 

with respect to the Chinese. Weisbacli, from the observations 

* A vast number of measure- of Dr. Scherzer and Dr. Schwarz, 

ments of Whites, l^acks, and in the ‘Reise der Novara; An- 

Indians, are given in the ‘ In- thropolog. Theil,* 1867. 
vestigations in the Military* ® See, for instance, Mr. Mar- 
Anthropolog. Statistics of shall’s account of the brain of a 
American Soldiers,* by B. A. Bushwoman, in * Phil. Transact.’ 
Clould, 1869, pp. 298-368; ‘On 1864, p. 619. 
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points of difference. The races differ also in constitu- 
tion, in acclimatisation and in liability to certain 
diseases. Their mental characteristics are likewise 
very distinct; chiefly as it would appear in their 
emotional, but partly in their intellectual faculties. 
Every one who has had the opportunity of comparison, 
must have been struck with the contrast between the 
taciturn, even morose, aborigines of S. America and 
the light-hearted, talkative negroes. There is a nearly 
similar contrast between the Malays and the Papuans, 
who live under the same physical conditions, and are 
separated from each other only by a narrow space of 
sea. 

We will flrst consider the arguments which may be 
advanced in favour of classing the races of man as 
distinct species, and then the arguments on the other 
side. If a naturalist, who had never before seen a 
Negro, Hottentot, Australian, or Mongolian, were to 
compare them, he would at once perceive that they 
differed in a multitude of characters, some of slight 
and some of considerable importance. On enquiry he 
would find that they were adapted to live under widely 
different climates, and that they differed somewhat in 
bodily constitution and mental disposition. If he 
were then told that hundreds of similar specimens 
could be brought from the same countries, he would 
assuredly declare that they were as good species ns 
many to which he had been in the habit of afiSxing 
specific names. This conclusion would be greatly 
strengthened as soon as he had ascertained that these 
forms had all retained the 'same character for many 
centuries ; and that negroes, apparently identical with 
* Wallace, ‘The Malay Archipelago,’ voU ii, 1869, p, 178. 
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existing negroes, bad lived at least 4000 years ago.® 
He would also hear, on the authority of an excellent 
observer, Dr. Lund,® that the human skulls found in 
the caves of Brazil, entombed with many extinct 
mammals, belonged to the same type as that now 
prevailing throughout the American Continent. 

Our naturalist would then perhaps turn to geogra- 
phical distribution, and he would probably declare 
that those forms must be distinct species, which differ 
not only in appearance, but are fitted for hot, as well as 
damp or dry countries, and for the Arctic regions. He 
might appeal to the fact that no species in the group 
next to man -namely, the Quadrumana, can resist a 
low temperature, or any considerable change of climate; 
and that the species which come nearest to man have 
never been reared to maturity, even under the tem- 
perate climate of Europe. He would be deeply im- 


® With respect to the figures 
iu the famous Egy})tiaii caves 
of Abou-Simbel, M. Pouchet 
says (‘The Plurality of the 
Human Races,’ Kng. translat., 
1864, p. 50), that he was far 
from finding recognisable repre- 
sentations of the dozen or more 
nations which some authors be- 
lieve that they can recognise. 

1^1 von some of the most strongly- 
marked races cannot be identi- 
tied with that degree of una- 
nimity which miglit have been 
t^xpected from what has been 
written on the subject. Thus 
Messrs. Nott and Gliddon 
(‘Types of Mankind i p. 148), 
ajato that Raineses 11., or the ^ 
^p'^at, has features superbly 
European ; whereas Knox, an- 
other firm believer in the specific 
'distinctness of the races of man 


(‘ Races of Man,’ 1850, p. 201), 
speaking of young Memnon (the 
same as Kameses II., as I am 
informed by Mr. Birch), insists 
in the strongest manner that he 
is identical in character with the 
Jews of Antwerp. Again, wlien 
1 looked at the statue of Amu- 
noph III., I agreed with two 
officers of the establisliincnt, 
both competent judges, that ho 
had a strongly-marked negro 
type of features; but Messre. 
Nott and Gliddon (ibid. p. 146, 
fig. 63), describe him as a hy- 
brid, but not of “negro inter- 
mixture.” 

® As quoted by Nott and 
Gliddon, ‘Types of Mankind,’ 
1864, p. 439. They give also 
corroborative evidence; but (J. 
Vogt thinks that the subject 
requires further investigation. 
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pressed with the fact, first noticed by Agassiz,"^ that 
the different races of man are distributed over the 
world in the same zoological provinc®B, as those in- 
habited by undoubtedly distinct species and genera of 
mammals. This is manifestly the case with the 
Australian, Mongolian, and Negro races of man ; in a 
less well-marked manner with the Hottentots; but 
plainly with the Papuans and Malays, who are sepa- 
rated, as Mr. Wallace has shewn, by nearly the same 
line which divides the great Malayan and Australian 
zoological provinces. The Aborigines of America range 
throughout the Continent; and this at first appears 
opposed to the above rule, for most of the productions 
of the Southern and Northern halves differ widely : yet 
some few living forms, as the opossum, range from the 
one into the other, as did formerly some of the gigantic 
Edentata. The Esquimaux, like other Arctic animals, 
extend round the whole polar regions. It should be 
observed that the amount of difference between the 
mammals of the several zoological provinces does not 
correspond with the degree of separation between the 
latter ; so that it can hardly be considered as an 
anomaly that the Negro differs more, and the American 
much less from the other races of man, than do the 
mammals of the African and American continents from 
the mammals of the other provinces. Man, it may be 
added, does not appear to have aboriginally inhabited 
any oceanic island ; and in this respect, he resembles 
the other members of his class. 

In determining whether the supjSosed varieties of 
the same kind of domestic jinimal should be ranked as 

‘ Diversity of Origin of the Human Races/ in the ‘ Christian 
Examiner,* July, 1860. 
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such, or as specifically distinct, that is, whether any of 
them are descended from distinct wild species, every 
naturalist wouy lay much stress on the fact of their 
external parasites being specifically distinct. All the 
more stress would be laid on this fact, as it would be 
an exceptional one ; for I am informed by Mr. Denny 
that the most different kinds of dogs, fowls, and 
pigeons, in England, are infested by the same species 
of Pediculi or lice. Now Mr. A. Murray has carefully 
examined the Pediculi collected in different countries 
from the different races of man;^ and he finds that 
they differ, not only in colour, but in the structure of 
their claws and limbs. In every case in which many 
specimens were obtained the differences were constant. 
The surgeon of a whaling ship in the Pacific assured 
me that when the Pediculi, with which some Sandwich 
Islanders on board swarmed, strayed on to the bodies 
of the English sailors, they died in the course of three 
or four days. These Pediculi were darker coloured, 
and appeared different from those proper to the natives 
of Chiloe in South America, of which he gave me 
specimens. These, again, appeared larger and much 
softer than European lice. Mr. Murray procured four 
kinds from Africa, namely, from the Negroes of the 
Eastern and Western coasts, from the Hottentots and 
Kaffirs ; two kinds from the natives of Australia ; two 
from North and two from South America. In these 
latter cases it may be presumed that the Pediculi came 
from natives inhabiting different districts. With 
insects slight structural differences, if constant, are 
generally esteemed of specific value : and the fact of 
the races of man being infested by parasites, which 

’ ‘Transact. R. Soc. of Edinburgh,* vol. xxii. 1861, p. 667. 
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appear to be specifically distinct, might fairly be 
urged as an argument that the races themselves ought 
to be classed as distinct species. 

Our supposed naturalist having proceeded thus far 
in his investigation, would next enquire whether the 
races of men, when crossed, were in any degree sterile. 
He might consult the work® of Professor Broca, a 
cautious and philosophical observer, and in this he 
would find good evidence that some races were quite 
fertile together, but evidence of an opposite nature in 
regard to other races. Thus it has been asserted that 
the native women of Australia and Tasmania rarely 
produce children to European men; the evidence, 
however, on this head has now been shewn to b(^ 
almost valueless. The half-castes are killed by the 
pure blacks : and an account has lately been published 
of eleven half-caste youths murdered and burnt at the 
same time, whose remains were found by the police.^® 
Again, it has often been said that when mulattoes 
intermarry, they produce few children ; on the other 
hand, Dr. Bachman, of Charleston, “ positively asserts 
that he has known mulatto families which have inter- 
married for several generations, and have continued on 
an average as fertile as either pure whites or pure 
blacks. Enquiries formerly made by Sir C. Lyell on 

® * On the Phenomena of Hy- race, is disproved. M. A. clc 

bridity in the Genua Homo,’ Quatrefagea has also collected 

Eng. translat. 1864. (‘ Revue dcs Gours Scientifiques,’ 

See the interesting letter by March, 1869, p. 239), much 

Mr. T. A. Murray, in the ‘An- evidence that Australians and 

thropolog. Review,’ April, 1868, Europeans jre not sterile when 

p. liii. In this letter Count crossed. 

Strzelecki’s statement that Aus- * ‘An Examination of Prof, 

tralian women who have borne Agassiz’s Sketch of the Kat. 

children to a white man, are Provinces of the Animal World,’ 

afterwards sterile with their own Charleston, 1855, p. 44. 
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this subject led him, as he informs me, to the saini* 
conclusion.^* In the United States the census for the 
year 1854 included, according to Dr. Bachman, 405,751 
mulattoes; and this number, considering all the cir- 
cumstances of the case, seems small ; but it may partly 
be accounted for by the degraded and anomalous 
position of the class, and by the profligacy of the 
women. A certain amount of absorption of mulattoes 
into negroes must always be in progress; and this 
would lead to an apparent dipiinution of the former. 
The inferior vitality of mulattoes is spoken of in a 
trustworthy work^^ as a welhknown phenomenon ; and 
this, although a different consideration from their 
lessened fertility, may perhaps be advanced as a proof 
of the specific distinctness of the parent races. No 
doubt both animal and vegetable hybrids, when pro- 
duced from extremely distinct species, are liable to 
premature death ; but the parents of mulattoes cannot 
be put under the category of extremely distinct species. 
The common Mule, so notorious for long life and 
vigour, and yet so sterile, shews how little necessary 
connection there is in hybrids between lessened 
fertility and vitality ; other analogous cases could be 
cited. 


Dr. Rohlfa writes to me 
that he found the mixed races 
ill the Great Sahara, derived 
from Arabs, Berbers, and Ne- 
groes of three tribes, extraordi- 
narily fertile. On the other 
hand, Mr. Win wood, Reade iu- 
fonns me that the Negroes on 
the Gold Coast, though admiring 
white men and mulattoes, have 
a maxim that mulattoes should 
not intermarry, as the children 


are few and sickly. This belief, 
as Mr. Keade remarks, deserves 
attention, as white men have 
visited and resided on the Gold 
Coast for four hundred years, so 
that the natives have had ample 
time to gain knowledge through 
3xperience. 

“ ‘Military and Aathro|joiog. 
Statistics of American Soldiers,’ 
by B. A. Gould, 1869, p. 819. 
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Even if it should hereafter be proved that all the 
races of men were perfectly fertile together, he who 
was inclined from other reasons to pnk them as 
distinct species, might with justice argue that fertility 
and sterility are not safe criterions of specific distinct- 
ness. We know that these qualities are easily affected 
by changed conditions of life, or by close inter-breeding, 
and that they are governed by highly complex laws, 
for instance, that of the unequal fertility of converse 
crosses between the sape two species. With forms 
which must be ranked as undoubted species, a perfect 
series exists from those which are absolutely sterile 
when crossed, to those which are almost or completely 
fertile. The degrees of sterility do not coincide strictly 
with the degrees of difference between the parents in 
external structure or habits of life. Man in many 
respects may be compared with those animals whicli 
have long been domesticated, and a large body of 
evidence can be advanced in favour of the Pallasian 
doctrine,^* that domestication tends to eliminate the 

“ * The Variation of Animals both having been long hahitii- 
and Plants under Domestication,* ated to fixed conditions; for we 
vol. ii. p. 109. 1 may here know that changed conditions 

remind the reader that the ste- have a special influence on the 
rility of s])ccies when crossed is reproductive system, and we 
not a specially-acquired quality, have good reason to believe (as 
but, like the incapacity of certain before remarked) that the flue- 
trees to be grafted together, is tuating conditions of domeslica- 
incidental on other acquired tion tend to eliminate that ste- 
dilFerences. The nature of these lility which is so general with 
differences is unknown, but they species, in a natural state, when 
relate more especially to the re- crossed. It has elsewhere been 
productive system, and much shewn by me (ibid. vol. ii. p. 
less so to external structure or 185, and * (Irigin of Species,’ 5th 
to ordinary differences in con- ^dit. p. 317), that the sterility 
stitution. One important ele- of crossed species has not been 
ment in the sterility of crossed acquired through natural selec- 
species apparently lies in one or tion : we can see that when two 
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sterility which is so general a result of the crossing of 
species in a state of nature. From these several con- 
siderations, it, may be justly urged that the perfect 
fertility of the intercrossed races of man, if established, 
would not absolutely preclude us from ranking them 
as distinct species. 

Independently of fertility, the characters presented 
by the offspring from a cross have been thought to 
indicate whether or not the parent-forms ought to be 
ranked as species or varieties; but after carefully 
studying the evidence, I have come to the conclusion 
that no general rules of this kind can be trusted. The 
ordinary result of a cross is the production of a blended 
or intermediate form ; but in certain cases some of the 
offspring take closely after one parent-form, and some 
after the other. This is especially apt to occur when 
the parents differ in characters which first appeared as 
sudden variations or monstrosities.^® I refer to this 


forms have already been ren- 
dered very sterile, it is scarcely 
possible that their sterility 
should be augmented by the 
preservation or survival of the 
more and more sterile individ- 
uals; for, as the stenlity in- 
creases, fewer and fewer offspring 
will be produced from which to 
breed, and at last only single 
individuals will be produced at 
the rarest intervals. But there 
is even a higher grade of sterility 
than this. Both Ciartner and 
Kolreuter have prc^vcd that in 
genera of plants, including many 
species, a series can be formed 
from species which, when crossed, 
yield fewer and fewer seeds, to 
species which never produce a 


single seed, but yet are affected 
by the pollen of the other species, 
as shewn by the swelling of the 
germen. It is here manifestly 
imj)ossible to select the more 
sterile individuals, which have 
already abased to yield seeds ; so 
that the acme of sterility, when 
the germen alone is affected, 
cannot have been gained through 
selection. This acme, and no 
doubt the other grades of ste- 
rility, are the incidental results 
of certain unknown dilleiences 
in the constitution of the repro- 
ductive system of the species 
which are crossed. 

‘The Variation of Animals,* 
(&c., vol. ii, p. 92 . 
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point, because Dr. Kohlfs informs me that he has 
frequently seen in Africa the offspring of negroes 
crossed with members of other races, eit];ier completely 
black or completely white, or rarely piebald. On the 
other hand, it is notorious that in America mulattoes 
commonly present an intermediate appearance. 

We have now seen that a naturalist might feel him- 
self fully justified in ranking the races of man as 
distinct species ; for he has found that they are 
distinguished by many differences in structure and 
constitution, some being of importance. These difter- 
ences have, also, remained nearly constant for very 
long periods of time. Our naturalist will have been 
in some degree influenced by the enormous range of 
man, which is a great anomaly in the class of mammals, 
if mankind be viewed as a single species. He will 
have been struck with the distribution of the several 
so-called races, which accords with that of other un- 
doubtedly distinct species of mammals. Finally, 
he might urge that the mutual fertility of all the 
races has not as yet been fully proved, and even if 
proved would not be an absolute proof of their specilic 
identity. 

On the other side of the question, if our supposed 
naturalist were to enquire whether the forms of man 
keep distinct like ordinary species, when mingled 
together in large numbers in the same country, he 
would immediately discover that this was by no means 
the case. In Brazil he would behftlJ an immense 
mongrel population of Negiloes and Portuguese; in 
Ohiloe, and other parts of South America, he would 
behold the whole population consisting of Indians ami 
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Spaniards blended in various degrees.^® In many parts 
of the same continent he would meet with the most 
complex crosses between Negroes, Indians, and Euro- 
peans ; and judging from the vegetable kingdom, siicli 
triple crosses afford the severest test of the mutual 
fertility of the parent forms. In one island of the 
Pacific he would find a small population of mingled 
Polynesian and English blood ; .and in the Fiji Archi- 
pelago a population of Polynesian and Negritos crossed 
in all degrees. Many analogous cases could be added; 
for instance, in Africa. Hence the races of man are 
not sufficiently distinct to inhabit the same country 
without fusion ; and the absence of fusion affords the 
usual and best test of specific distinctness. 

Our naturalist would likewise be much disturbed as 
soon as he perceived that the distinctive characters of 
all the races were highly variable. This fact strikes 
every one on first beholding the negro slaves in Brazil, 
who have been imported from all parts of Africa. The 
same remark holds good with the Polynesians, and with 
many other races. It may be doubted whether any 
('haracter can 1)0 named which is distinctive of a race 
and is constant. Savages, even within the limits of 
the same tril)e, are not nearly so uniform in character, 
as has been often asserted. Hottentot women offer 
certain peculiarities, more strongly marked than those 
occurring in any other race, but these are known not to 
he of constant occurrence. In the several American 
tribes, colour and hairiness differ considerably ; as does 

M. de QuatrcfagliwS has given arc a much crossed race of Por- 
1‘ Authropolog. Review,’ Jar* tugucse and Indians, with a 
td69, p. 22), an interesting ac- mixture of the blood of other 
oount of the success and energy races, 
oi' the Paulistas in Brazil, who 
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colour to a certain degree, and the shape of the features 
greatly, in the Negroes of Africa. The shape of the 
skull varies much in some races aiuj so it is with 
every other character. Now all naturalists have learnt 
by dearly bought experience, how rash it is to attempt 
to define species by the aid of inconstant characters. 

But the most weighty of all the arguments against 
treating the races of man as distinct species, is that 
they graduate into each other, independently in many 
cases, as far as we can judge, of their having inter- 
crossed. Man has been studied more carefully than 
any other animal, and yet there is the greatest possible 
diversity amongst capable judges whether he should be 
classed as a single species or race, or as two (Virey), as 
three (Jacquinot), as four (Kant), five (Blumenbach), 
six (Buffon), seven (Hunter), eight (Agassiz), eleven 
(Pickering), fifteen (Bory St. Vincent), sixteen (Des- 
moulins), twenty-two (Morton), sixty (Crawfurd), or as 
sixty-three, according to Burke.'® This diversity of 
judgment does not prove that the races ought not to 
be ranked as species, but it shews that they graduate 
into each other, and that it is hardly possible to dis- 
cover clear distinctive characters between them. 

Every naturalist who has had the misfortune to 
undertake the description of a group of highly varying 
organisms, has encountered cases (I speak after expe- 

” For instance, with the ah- See a good discussion on 

origines of America and Ans- this subject in Waitz, ‘Intro- 
tralia. Prof. Huxley says duct, to Anthropology,* Eng. 
(* Transact. Internat. Congress translat. 1863, pp. 198-208, 
of Prehist. Arch.’ 1868, p. 105), 227. I have taken some of the 

that the skulls of many South above statements from H. Tut- 
Germans and Swiss are “as tie’s ‘Origin and Antiquity of 
“ short and as broad as those of Physical Man,’ Boston, 1866, p. 
“ the Tartars,” &c. 35. 
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rience) precisely like that of man ; and if of a cautious 
disposition, he will end by uniting all tho forms which 
graduate into^ each other, under a single species ; for 
he will say to himself that he has no right to give 
names to objects which he cannot define. Cases of this 
kind occur in the Order which includes man, namely in 
certain genera of monkeys ; whilst in other genera, as 
in Cercopithecus, most of the species can be determined 
with certainty. In the American genus Cebus, the 
various forms are ranked by some naturalists as species, 
by others as mere geographical races. Now if numer- 
ous specimens of Cebus were collected from all parts 
of South America, and those forms which at present 
appear to be specifically distinct, were found to graduate 
into each other by close steps, they would usually be 
ranked as mere varieties or races ; and this course has 
been followed by most naturalists with respect to the 
races of man. Nevertheless, it must be confessed that 
there are forms, at least in tho vegetable kingdom,^® 
which we cannot avoid naming as species, but which 
are connected together by numberless gradations, in- 
dependently of intercrossing. 

Some naturalists have lately employed the term 
“ sub-species ” to designate forms which possess many 
of the characteristics of true species, but which hardly 
deserve so high a rank. Now if we reflect on the 
weighty arguments above given, for raising the races 
of man to the dignity of species, and the insuperable 
difficulties on the other side in defining them, it seems 
that the term sub-species ” might here be used with 

Prof. NSgeli has carefully Prof. Asa Gray has made analo- 
described several striking cases goiis remarks on some interme- 
in his * Botanische Mittheilun- diate forms in the Compositai of 
gen/ B. ii. 1866, ss. 294-369. N. America, 
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propriety. But from long liabit the term ‘‘ race will 
perhaps always be employed. The choice of terms is 
only so far important in that it is desirable to use, as 
far as possible, the same terms for the same degrees 
of difference. Unfortunately this can rarely be done : 
for the larger genera generally include closely-allied 
forms, which can be distinguished only with much 
difficulty, whilst the smaller genera within the same 
family include forms that are perfectly distinct; yet 
all must be ranked equally as species. So again, species 
within the same large genus by no means resemble 
each other to the same degree : on the contrary, some 
of them can generally be arranged in little groups 
round other species, like satellites round planets.^® 

The question whether mankind consists of one or 
several species has of late years been much discussed 
by anthropologists, who are divided into the two schools 
of monogenists and pobyg^ists. Those who do not 
admit the principle of evolution, must look at species 
as separate creations, or as in some manner as distinct 
entities; and they must decide what forms of man they 
will consider as species by the analogy of the method 
commonly pursued in ranking other organic beings as 
species. But it is a hopeless endeavour to decide this 
point, until some definition of the term ‘‘ species ” is 
generally accepted ; and the definition must not include 
an indeterminate element such as an act of creation. 
We might as well attempt without any definition to 
decide whether a certain number of houses should bo 
called a village, town, or cityv We have a practical 
illustration of the difficulty in the never-ending doubts 

‘Origin ol Species,’ 6th edit. p. 68. 
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whether many closely-allied mammals, birds, insects, 
and plants, which represent each other respectively in 
North America tvnd Europe, should be ranked as species 
or geographical races • and the like holds true of the 
productions of many islands situated at some little 
distance from the nearest continent. 

Those naturalists, on the other hand, who admit the 
principle of evolution, and this is now admitted by the 
majority of rising men, will feel no doubt that all the 
races of man are descended from a single primitive stock ; 
whether or not they may think fit to designate the races 
as distinct species, for the sake of expressing their 
amount of difference.^^ With our domestic animals 
the question whether the various races have arisen 
from one or more species is somewhat difierent. Al- 
though it may be admitted that all the races, as well 
as all the natural species within the same genus, havci 
sprung from the same primitive stock, yet it is a fit 
subject for discussion, whether all the domestic races 
of the dog, for instance, have acquired their present 
amount of difference since some one species was first 
domesticated by man ; or whether they owe some of 
their characters to inheritance from distinct species, 
which had already been differentiated in a state of 
nature. With man no such question can arise, for he 
raiiiiot be said to have been domesticated at any par- 
ticular period. 

During an early stage in the divergence of the races 
of man from a common stock, the differences between 
the races and therV number must have been small ; 
consequently as far as their distinguishing characters 

See Prof. Huxley to this effect in the ‘ Purtuightly ivoview,’ 
1865, p. 276. 

T 
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are concerned, they then had less claim to rank as 
distinct species than the existing so-called races. 
Nevertheless, so arbitrary is the term of species, that 
such early races would perhaps have been ranked by 
some naturalists as distinct species, if their differences, 
although extremely slight, had been more constant 
than they are at present, and had not graduated into 
each other. 

It is however possible, though far from probable, 
that the early progenitors of man might formerly have 
diverged much in character, until they became more 
unlike each other than any now existing races; but 
that subsequently, as suggested by Vogt,^^ they con- 
verged in character. When man selects the offspring 
of two distinct species for the same object, he some- 
times induces a considerable amount of convergence, 
as far as general appearance is concerned. This is tlie 
case, as shown by Von Nathusius,*® with the improved 
breeds of the pig, which are descended from two 
distinct species ; and in a less marked manner witli 
the improved breeds of cattle. A great anatomist, 
Gratiolet, maintains that the anthropomorphous apes 
do not form a natural sub-group ; but that the oraiig 
is a highly developed gibbon or semnopithecus, tlie 
chimpanzee a highly developed macacus, and tlie 
gorilla a highly developed mandrill. If this cou- 
elusion, which rests almost exclusively on brain- 
characters, be admitted, we should have a case of 
convergence at least in external characters, for 

^“‘Lectures on Man,* Eng. del,’ 18(54, s. 104. Withresjic* 
translat. 1864, p. 468. * to cattle, see M. de Quatref.'g^^^s, 

^ ‘ Die Eacen des Sell weines,’ ‘Uni! 6 de I’Efpece Hum.i 

I860, B. 46. ‘Vorstiidien Air 1801, p. 119. 

Qcschichtc, &c., Schweiuesclia- 
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anthropomorphous apes are certainly more like each 
other in many points, than they are to other apes. 
All analogical ^Resemblances, as of a whale to a fish, 
may indeed be said to be cases of convergence; but 
this term has never been applied to superficial and 
adaptive resemblances. It would, however, be ex- 
tremely rash to attribute to convergence close simi- 
larity of character in many points of structure 
amongst the modified descendants of widely distinct 
beings. The form of a crystal is determined solely by 
the molecular forces, and it is not surprising that 
dissimilar substances should sometimes assume the 
same form ; but with organic beings we should bear in 
mind that the form of each depends on an infinity of 
complex relations, namely on variations, due to causes 
far too intricate to be followed, — on the nature of the 
variations preserved, these depending on the physical 
conditions, and still more on the surrounding or- 
ganisms which compete with each,— and lastly, on 
inheritance (in itself a fluctuating element) from 
innumerable progenitors, all of which have had their 
forms determined through equally complex relations. 
It appears incredible that the modified descendants of 
two organisms, if these differed from each other in a 
marked manner, should ever afterwards converge so 
closely as to lead to a near approach to identity 
throughout their whole organisation. In the case of 
the convergent races of pigs above referred to, evi- 
dence of their descent from two primitive stocks is, 
J^ccording to Von Nathusius, still plainly retained, in 
certain bones of their skulls: If the races of man had 
descended, as is supposed by some naturalists, from 
two or more species, which differed from each other as 
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much, or nearly as much, as does the orang from the 
gorilla, it can hardly be doubted that marked differ- 
ences in the structure of certain boneo would still be 
discoverable in man as he now exists. 

Although the existing races of man differ in many 
respects, as in colour, hair, shape of skull, proportions 
of the body, &c., yet if their whole structure be taken 
into consideration they are found to resemble each 
other closely in a multitude of points. Many of these 
are of so unimportant or of so singular a nature, that 
it is extremely improbable that they should have been 
independently acquired by aboriginally distinct species 
or races. The same remark holds good with equal or 
greater force with respect to the numerous points of 
mental similarity between the most distinct races of 
man. The American aborigines, Negroes and Eiiio- 
peans are as different from each other in mind as any 
three races that can be named ; yet I was incessantly 
struck, whilst living with the Fuegians on board the 
‘‘ Beagle,” with the many little traits of character, 
shewing how similar their minds were to ours ; and so 
it was with a full-blooded negro with whom I hap- 
pened once to be intimate. 

He who will read Mr. Tylor’s and Sir J. Lubbock’s 
interesting works^* can hardly fail to be deeply im- 
pressed with the close similarity between the men of 
all races in tastes, dispositions and habits. This is 
shewn by the pleasure which they all take in dancing, 

rude music, acting, painting, tattoding, and otherwise 

• 

** Tylor’s ‘Early History of Lubbock’s ‘Prehistoric Times,’ 
Mankind,’ 1866 ; with respect 2nd edit. 1869. 
to gesture-language, see p. 64. 
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decorating themselves ; in their mutual comprehension 
of gesture-language, by the same expression in their 
features, and by the same inarticulate cries, when 
excited by the same emotions. This similarity, or 
rather identity, is striking, when contrasted with the 
different expressions and cries made by distinct species 
of monkeys. There is good evidence that the art of 
shooting with bows and arrows has not been handed 
down from any common progenitor of mankind, yet as 
Westropp and Nilsson have remarked,^® the stone 
arrow-heads, brought from the most distant parts of 
the world, and manufactured at the most remote 
periods, are almost identical ; and this fact can only 
be accounted for by the various races having similar 
inventive or mental powers. The same observation 
has been made by archmologists^,® with respect to 
certain widely-prevalent ornaments, such as zig-zags, 
&c. ; and with respect to various simple beliefs and 
customs, such as the burying of the dead under 
megalithic structures. I remember observing in South 
America, that there, as in so many other parts of 
the world, men have generally chosen the summits 
of lofty hills, to throw up piles of stones, either as a 
record of some remarkable event, or for burying their 
dead. 

Now when naturalists observe a close agreement in 
numerous small details of habits, tastes, and dis- 
positions between two or more domestic races, or 

“ ‘On Analogous Forms of ^ Westropp, ‘ On Cromlechs,* 

Implements,’ in ‘ Memoirs of &c., ‘ Journal of Ethnological 

Anthropolog. Soc.’ by H. M. * Soc.* as given in ‘Scientific 
Westropp. ‘The Primitive In- Opinion,’ June 2nd, 1869, p. S, 
liabitante of Scandinavia,’ Eng. ” ‘ Journal of Researches : 

traiislat. edited by Sir J. Lub- Voyage of the “ Beagle,” ’ p. 46. 

hxik, 1868, p. 104. 
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between nearly-allied natural forms, they use this 
fact as an argument that they are descended from a 
common progenitor who was thus endowed ; and con- 
sequently that all should be classed under the same 
species. The same argument may be applied witli 
much force to the races of man. 

As it is improbable that the numerous and un- 
important points of resemblance between the several 
races of man in bodily structure and mental faculties 
(I do not here refer to similar customs) should all have 
been independently acquired, they must have been 
inherited from progenitors who had these same cha- 
racters. We thus gain some insight into the early 
state of man, before he had spread step by step over 
the face of the earth. The spreading of man to 
regions widely separated by the sea, no doubt, pre^ 
ceded any great amount of divergence of character in 
the several races ; for otherwise we should sometimes 
meet with the same race in distinct continents ; and 
this is never the case. Sir J. Lubbock, after com- 
paring the arts now practised by savages in all parts 
of the world, specifies those which man could not have 
known, when he first wandered from his original birth- 
place ; for if once learnt they would never have been 
forgotten.^® He thus shews that “ the spear, which is 
‘'but a development of the knife-point, and the club, 
which is but a long hammer, are the only things left.” 
He admits, however, that the art of making fire pro- 
bably had been already discovered, for it is commou 
to all the races now existing, and was known to the 
ancient cavc-inhabitants of Europe. Perhaps the art 
of making rude canoes or rafts was likewise known; 

“ ‘ Prehistoric Times,* 1869, p. 574. 
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but as man existed at a remote epoch, when the land 
in many places stood at a very difibrent level to what 
it does now, he? would have been able, without the aid 
of canoes, to have spread widely. Sir J. Lubbock 
further remarks how improbable it is that our earliest 
ancestors could have “counted as high as ten, con- 
“ sidering that so many races now in existence cannot 
“ get beyond four.” Nevertheless, at this early period, 
the intellectual and social faculties of man could 
hardly have been inferior in any extreme degree to 
those possessed at present by the lowest savages; 
otherwise primeval man could not have been so 
eminently successful in the struggle for life, as proved 
by his early and wide diffusion. 

From the fundamental differences between certain 
languages, some philologists have inferred that when 
man first became widely diffused, he was not a 
speaking animal ; but it may be suspected that lan- 
guages, far less perfect than any now spoken, aided by 
gestures, might have been used, and yet have left 
no traces on subsequent and more highly-developed 
tongues. Without the use of some language, however 
imperfect, it appears doubtful whether man’s intel- 
lect could have risen to the standard implied by his 
dominant position at an early period. 

Whether primeval man, when he possessed but few 
arts, and those of the rudest kind, and when his power 
of language was extremely imperfect, would have 
deserved to be called man, must depend on the 
definition which we employ. In a series of forms 
graduating insensibly from some ape-like creature to 
man as he now exists, it would be impossible to fix on 
any definite point when the term “ man ” ought to be 
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used. But this is a matter of very little importance. 
So again, it is almost a matter of indifforence ^vhctlior 
the so-called races of man are thus d(3i>ignated, or are 
ranked as species or sub-species ; but the latter term 
appears the more appropriate. Finally, we may con 
elude that when the principle of evolution is generally 
accepted, as it surely will be before long, the disputt' 
between the monogenists and the polygenists will die 
a silent and unobserved death. 

One other question ought not to be passed over 
without notice, namely, whether, as is sometimes 
assumed, each sub-species or race of man has sprung 
from a single pair of progenitors. With our domestic 
animals a new race can readily be formed by carefully 
matching the varying ollspring from a single pair, or 
even from a single individual possessing some new 
charactoi ; but most of our races have been formed, 
not intentionally from a selected pair, but un- 
consciously by the preservation of many individuals 
which have varied, however slightly, in some useful or 
desired manner. If in one country stronger and 
heavier horses, and in another country lighter and 
fleeter ones, were habitually preferred, we may f(‘(d 
sure that two distinct sub-breeds would be produced in 
the course of time, without any one pair having been 
separated and bred from, in either country. JLniy 
races have been thus formed, and their manner of 
formation is closely analogous to that of natural 
species. We know, also, that the hcTrses taken to tlio 
Falkland Islands have, durilig successive generatiojin, 
become smaller and weaker, whilst those which have 
run wild on the Pampas have acquired larger ainl 
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coarser heads ; and such changes are raanifestl}^ due, 
not to any one pair, hut to all the individuals having 
been subjectsd to the same conditions, aided, perhaps, 
by the principle of reversion. The new sub-breeds in 
such cases are not descended from any single pair, but 
from many individuals which have varied in different 
degrees, but in the same general manner ; and we may 
conclude that the races of man have been similarlj 
produced, the modifications being either the direct 
result of exposure to different conditions, or the 
indirect result of some form of selection. i>ut to this 
latter subject we shall presently return. 

On the Extinction of the Races of Man , — Tlie partial 
or complete extinction of many races and sub-races of 
man is historically known. Humboldt saw in South 
America a parrot wdiich was the sole living ci’eature 
that could speak a word of the language of a lost tribe. 
Ancient monuments and stone implements found in all 
parts of the world, about which no tradition has been 
preserved by the present inhabitants, indicate much 
extinction. Some small and broken tribes, remnants 
of former races, still survive in isolated and generally 
inountainous districts. In Europe the ancient races 
were all, according to Schaaffhausen,^® “ lower in the 
“scale than the rudest living savages;” they must 
therefore have diftored, to a certain extent, from any 
('xisting race. The remains described by Professor 
P>roca from Les Eyzies, though they unfortunately 
appear to have* belonged to a single family, indicate 
a race with a most Angular combination of low 
or simious, and of high characteristics. This race 
Translation in ‘ Anthropological Review/ Oct. 1868, p, 431. 
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is “ entirely different from any other, ancient or 
“modern, that we have heard It differed, 

therefore, from the quaternary race of fhe caverns of 
Belgium. 

Man can long resist conditions which appear ex- 
tremely unfavourable for his existence.^^ He has long 
lived ill the extreme regions of the North, with no 
wood for his canoes or implements, and with only 
blubber as fuel, and melted snow as drink. In tlie 
southern extremity of America the Puegians survive 
without the protection of clothes, or of any building 
worthy to be called a hovel. In South Africa the 
aborigines wander over arid plains, where dangerous 
beasts abound. Man can withstand the deadly influence 
of the Terai at the foot of the Himalaya, and the 
pestilential shores of tropical Africa. 

Extinction follows chiefly from the competition ol 
tribe with tribe, and race with race. Various checks 
are always in action, serving to keep down the numbers 
of each savage tribe, — such as periodical famines, 
nomadic habits and the consequent deaths of infants, 
prolonged suckling, wars, accidents, sickness, licentious- 
ness, the stealing of women, infanticide, and especially 
lessened fertility. If any one of these checks increases 
in power, even slightly, the tribe thus affected tends 
to decrease ; and when of two adjoining tribes one 
becomes less numerous and less powerful than the 
other, the contest is soon settled by war, slaughter, 
cannibalism, slavery, and absorption.^ Even when m 
weaker tribe is not thus abruptly swept away, if it 

^ ‘ Transact. Internat. Con- Review,* Oct., 1868, p. 410. 

gross of Prehistoric Arch.’ 1868, Dr. Gerland, ‘Ueber da; 

pp. 172-175. See also Broca Aussterben der Natiirvolkei,’ 
(translation) in * Anthropological 1868, s. 82. 
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once begins to decrease, it generally goes on decreasing 
until it becomes extinct.^^ 

When civilised nations come into contact with bar- 
barians the struggle is short, except where a deadly 
climate gives its aid to the native race. Of the causes 
which lead to the victory of civilised nations, some are 
plain and simple, others complex and obscure. We 
can see that the cultivation of the land will be fatal in 
many ways to savages, for they cannot, or will not, 
change their habits. New diseases and vices have in 
some cases proved highly destructive ; and it appears 
that a new disease often causes much death, until those 
who are most susceptible to its destructive influence 
are gradually weeded out ; and so it may be with 
the evil effects from spirituous liquors, as well as with 
the unconquerably strong taste for them shewn by so 
many savages. It further a2)pear8, mysterious as is 
the fact, that the first meeting of distinct and separated 
people generates disease.^* .Mr. Sproat, who in Van- 
couver Island closely attended to the subject of extinc- 
tion, believed that changed habits of life, consequent 
on the advent of Europeans, induces much ill health, 
lie lays, also, great stress on the apparently trifling 
cause that the natives become ‘‘bewildered and dull 
“ by the new life around them ; they lose the motives 
“ for exertion, and get no new ones in their place.’* 

Gerlaml (ibid. s. 12) gives “Beagle,”’ 435) a good many 
facts in sup[)ort of this state- cases bearing on this subject; 
riient. see also Gerland, ibid. s. 8. 

See remarks 'to this effect Poeppig speaks of the “breath 
ill Sir H. Holland’s ‘Medical “ of civilisation as poisonous to 
Notes and Reflections,’ 1839, p. “savages.” 
oOO. ^ Sproat, ‘ Scones and Studies 

^ 1 have collected (‘Journal of Savage Life,’ 1808, p. 284. 
of Kesearches, Voyage of the 
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The grade of their civilisation seems to be a most 
important element in the success of competing nations. 
A few centuries ago Europe feared the inroads of 
Eastern barbarians; now any such fear would be 
ridiculous. It is a more curious fact, as Mr. Bagehot 
has remarked, that savages did not formerly waste 
away before the classical nations, as they now do before 
modern civilised nations; had they done so, the old 
moralists would have mused over the event ; but there 
is no lament in any writer of that period over the 
perishing barbarians.^^ The most potent of all the 
causes of extinction, appears in many cases to be 
lessened fertility and ill-health, especially amongst the 
children, arising from changed conditions of life, not- 
withstanding that the new conditions may not be in- 
jurious in themselves. I am much indebted to Mr. H. 
H. Howorth for having called my attention to this 
subject, and for having given me information respect- 
ing it. I have collected the following cases. 

When Tasmania was first colonised the natives were 
roughly estimated by some at 7000 and by others at 
20,000. Their number was soon greatly reduced, 
chiefly by fighting with the English and with each 
other. After the famous hunt by all the colonists, 
when the remaining natives delivered themselves up to 
the government, they consisted only of 120 individuals,"*^ 
who were in 1832 transported to Flinders Island. 
This island, situated between Tasmania and Australia, 
is forty miles long, and from twelve to eighteen miles 

c 

Bagehot, ‘ Physics and Poli- gfven are taken from ‘ The last 
tics,* ‘ Fortnightly Review,* of the Tasmanians,’ by J. Bon- 
A]>ril 1, 18G8, p. 455. wick, 1870. 

All the statements here 
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broad: it seems healthy, and the natives were well 
treated. Nevertheless, they suffered greatly in health. 
In 1834 they (jonsisted (Bonwick, p. 250) of forty-seven 
adult males, forty-eight adult females, and sixteen 
children, or in all of 111 souls. In 1835 only one 
hundred were left. As they continued rapidly to de- 
crease, and as they themselves thought that they 
should not perish so quickly elsewhere, they were 
removed in 1847 to Oyster Cove in the southern part 
of Tasmania. They then consisted (Dec. 20th, 1847) 
of fourteen men, twenty-two women and ten children.^* 
But the change of site did no good. Disease and death 
still pursued them, and in 1864 one man (who died in 
1869), and three elderly women alone survived. The 
infertility of the women is even a more remarkable 
fact than the liability of all to ill-health and death. 
At the time when only nine women were left at Oyster 
Cove, they told Mr. Bonwick (p. 386), that only two 
had ever borne children : and these two had together 
produced only three children ! 

With respect to the cause of this extraordinary state 
of things, Dr. Story remarks that death followed the 
attempts to civilise the natives. If left to themselves 
‘‘to roam as they were wont and undisturbed, they 
“ would have reared more children, and there would 
“have been less mortality.” Another careful observer 
of the natives, Mr. Davis, remarks, “ The births have 
“ been few and the deaths numerous. This may have 
“ been in a great measure owing to their cliange of 
“living and fol)d; but more so to their banishment 
“ from the mainland of Van Diemon^s Land, and con- 

This is the statement of the Governor of Tasmania, Sir W. 
Denison, * Varieties of Vice-Regal Life,* 1870, vol i, p. 67. 
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“sequent depression of spirits” (Bonwick, pp. 388, 
390). 

Similar facts have been observed in two widely 
different parts of Australia. The celebrated explorer, 
Mr. Gregory, told Mr. Bonwick, that in Queensland 
“ the want of reproduction was being already felt with 
“ the blacks, even in the most recently settled parts, 
“ and that decay would set in.” Of thirteen aborigines 
from Shark’s Bay who visited Murchison Eiver, twelve 
died of consumption within three months.^® 

The decrease of theMaories of New Zealand has been 
carefully investigated by Mr. Fenton, in an admirable 
Report, from which all the following statements, witli 
one exception, are taken.'^® The decrease in number 
since 1830 is admitted by every one, including the 
natives themselves, and is still steadily progressing. 
Although it has hitherto been found impossible to take 
an actual census of the natives, their numbers were 
carefully estimated by residents in many districts. 
The result seems trustworthy, and shows that during 
the fourteen years, previous to 1858, the decrease was 
19*42 per cent. Some of the tribes, thus carefully 
examined, lived above a hundred miles apart, some on 
the coast, some inland ; and their means of subsistence 
and habits differed to a certain extent (p. 28). Tbc 
total number in 1858 was believed to be 53,700, and 
in 1872, after a second interval of fourteen years, 
another census was taken, and the number is given 
as only 36,359, shewing a decrease of 32*29 per 
cent Mr. Fenton, after shewing* in detail the 

Foi* these cases, see Bou- original Inhabitants of New 
wick’s ‘ Daily Life of the lasma- Zealand,’ published by the Go- 
Ilians,’ 1870, p. 90 ; and the ‘ Last verument, 1859. 
of the Tasmanians,’ 1870, p. 386. ‘ New” Zealand,’ by Alox. 

‘Observations on the Ab- Kennedy, 1873, p. 47. 
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insufficiency of the various causes, usually assigned in 
explanation of this extraordinary decrease, such as 
new diseases, the profligacy of the women, drunkenness, 
wars, &c., concludes on weighty grounds that it de- 
pends chiefly on the unproductiveness of the women, 
and on the extraordinary mortality of the young 
children (pp. 31, 34). In proof of this he shews (p. 33) 
that in 1844 there was one non-adult for every 2*57 
adults; whereas in 1858 there was only one non-adult 
for every 3*27 adults. The mortality of the adults is 
also great. He adduces as a further cause of the de- 
crease the inequality of the sexes ; for fewer females 
are born than males. To this latter point, depending 
perhaps on a widely distinct cause, I shall return in a 
future chapter. Mr. Fenton contrasts with astonish- 
ment the decrease in New Zealand with the increase in 
Ireland ; countries not very dissimilar in climate, and 
where the inhabitants now follow nearly similar habits. 
The Maories themselves (p. 35) attribute their de- 
‘‘ cadence, in some measure, to the introduction of new 
^‘food and clothing, and the attendant change of 
‘‘ habits ; and it will be seen, when we consider the 
influence of changed conditions on fertility, that they 
are probably right. The diminution began between 
the years 1830 and 1840 ; and Mr. Fenton shews 
(p. 40) that about 1830, the art of manufacturing 
putrid corn (maize), by long steeping in water, was 
discovered and largely practised ; and this proves that 
a change of habits was beginning amongst the natives, 
even when Ne^ Zealand was only thinly inhabited by 
Europeans. AA^hcn I ^igited the liay of Islands in 
1835, the dress and food of the inhabitants had already 
been much modilied : they raised potatoes, maize, and 
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other agricultural produce, and exchanged them for 
English manufactured goods and tobacco. 

It is evident from many statements \fi the life of 
Bishop Patteson,^^ that the Melanesians of the New 
Hebrides and neighbouring archipelagoes, suffered to 
an extraordinary degree in health, and perished in 
large numbers, when they were removed to New 
Zealand, Norfolk Island, and other salubrious places, 
in order to be educated as missionaries. 

The decrease of the native population of the Sand- 
wich Islands is as notorious as that of New Zealand. 
It has been roughly estimated by those best capable of 
judging, that when Cook discovered the Islands in 
1779, the population amounted to about 300,000. 
According to a loose census in 1823, the numbers then 
were 142,050. In 1832, and at several subsequent 
periods, an accurate census was officially taken, but I 
have been able to obtain only the following returns : 


Ykak, 

Native Population. 

(Except during 1832 
and 1836, when the 
few foreigners In the 
i^laud8we^e^llcluded.) 

Annual rate of decrease 
per cent., assuming it 
to have been nniiorrn be- 
tween the successive cen- 
suses ; the.se censu'cs 
being taken at irregular 
intervals. 

1832 

130,313 





■ 

4*46 

1836 

108,579 






2-47 

1853 

71,019 





■ 

0-81 

1860 

67,084 





■ 

2-18 

1866 

58,765 






2-17 

1872 

51,531 

) 

< 


‘Life of J. C. Patteson,’ by C. M. Younge, 1874; see more 
especially vol. i. p. 630. 
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We Lere see that in the interval of forty years, 
between 1832 and 1872, the population has decreased 
no less than jixty-eight per cent. ! This has been 
attributed by most writers to the profligacy of the 
women, to former bloody wars, and to the severe 
labour imposed on conquered tribes and to newly 
introduced diseases, which have been on several 
occasions extremely destructive. No doubt these and 
other such causes have been highly eflScient, and may 
account for the extraordinary rate of decrease between 
the years 1832 and 1836 ; but the most potent of all 
the causes seems to be lessened fertility. According 
to T)r. Euschenberger of the U.S. Navy, who visited 
these islands between 1835 and 1887, in one district 
of Hawaii, only twenty-five men out of 1134, and in 
another district only ten out of 637, had a family with 
as many as three children. Of eighty married women, 
only thirty-nine had ever borne children ; and “ the 
otficial report gives an average of half a child to each 
married couple in the whole island.'’ This is almost 
exactly the same average as with the Tasmanians at 
Oyster Cove. Jarves, who published his History in 
1843, says that “ families who have three children are 
“ freed from all taxes ; those having more, are rewarded 
“by gifts of land and other encouragements.” This 
unparalleled enactment by the government well shews 
how infertile the race had become. The Kev. A. Bishop 
stated in the Hawaiian ‘ Spectator ’ in 1839, that a 
large proportion of the children die at early ages, and 
Bishop Staley informs me that this is still the case, 
just as in New Zealand. This has been attributed to 
the neglect of the children by the women, but it is 
probably in large part due to innate weakness of con- 

V 
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stitution in the children, in relation to the lessened 
fertility of their parents. There is, moreover, a 
further resemblance to the case of Ne\v Zealand, in 
the fact that there is a large excess of male over 
female births: the census of 1872 gives 31,650 males 
to 25,247 females of all ages, that is 125*36 males for 
every 100 females ; whereas in all civilised countries 
the females exceed the males. No doubt the profligacy 
of the women may in part account for their small 
fertility ; but their changed habits of life is a much 
more probable cause, and which will at the same time' 
account for the increased mortality, especially of the 
children. The islands were visited by Cook in 1779, 
by Vancouver in 1794, and often subsequently by 
whalers. In 1819 missionaries arrived, and found that 
idolatry had been already abolished, and other changc^’ 
eilectcd by the king. After this period there was a 
rapid change in almost all the habits of life of the 
natives, and tlioy soon became the most civilised ot 
“ the Pacific Islanders.” One of my informants. 
Mr. Coan, who was born on the islands, remarks that 
the natives have undergone a greater change in their 
habits of life in the course of fifty years than Englisli- 
men during a thousand years. From information 

received from Bishop Staley, it does not appear that 
the poorer classes have ever much changed their diet, 
although many new kinds of fruit have been intro- 
duced, and the sugar-cane is in universal use. Owing, 
however, to their passion for imitating Europeans, 
they altered their manner of dressing at an early 
period, and the use of alcoholic drinks became very 
general. Although these changes appear inconsider- 
able, I can well believe, from what is known with 
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respect to animals, that they might suffice to lessen 
the fertility of the natives.'^^ 

Lastly, Mi^, Macnamara stales that the low and 
degraded inhabitants of the Andaman Islands, on tln^ 
eastern side of the ( rulf of Bengal, are “ eminently 
susceptible to any change of climate: in fact, take 
‘‘ them away from their island homes, and they are 
almost certain to die, and that independently of diet 
‘‘ or extraneous influences.” He further states that 
llie inhabitants of the Valley of Nepal, which is 
(ixtremely hot in summer, and also the various hill- 
tribes of India, suffer from dysentery and fever when 
on the plains ; and they die if tluiy attempt to pass 
Ihe whole year there. 

We thus see that many of the wilder races of man 
are apt to suffer much in health when subjected to 
changed conditions or habits of life, and not exclusively 
from being transported to anew climate. Mere altera- 
tions in habits, which do not appear injurious in 
themselves, seem to have this vsame effect; and in 
several cases the children are particularly liable to 
suffer. It has often been said, as Mr. i\Iaciiamara 
remarks, that man can resist with impunity the 
greatest diversities of climate and other changes; but 


The foregoing statcnientci 
arc taken chiefly from the fol- 
lowing works: ‘ Jarvos’ History 
of the Hawaiian Islands,’ 1843, 
p. 400-407. Chcever, * Life in 
the Sandwich Islands,’ 1851, p. 
277. Ruschenberg^ir is quoted 
i‘y Bonwick, ‘Last of the Tas- 
niaiiians,’ 1870, p. 378. Bishop 
is quoted by Sir E. Belcher, 
‘ Voyage Round the World,’ 
it^43, vol. i. p. ‘272. i owe the 


census of the several years to 
the kindness of Mr. Coan, at the 
request of Dr. Youmaiis of New 
York ; and in most cases I liave 
compared the Youmans figures 
with those given in several of 
the ahove-naiued works. I have 
omitted the census for 1850, ns 
I have seen two widely different 
numbers given. 

^ ‘The Indian Medical <la- 
zette,’ Nov. 1, 1871, p. 240. 
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this is true only of tlie civilised races. Man in his 
wild condition seems to be in this respect almost as 
susceptible as liis nearest allies, the aiitliropoid apes, 
which have never yet survived long, when removed 
from their native country. 

Lessened fertility from changed conditions, as in 
the case of the Tasmanians, Maories, Sandwich 
Islanders, and apparently the Australians, is still 
more interesting than their liability to ill-health and 
death; for even a slight degree of infertility, com- 
bined with tliose other causes whicli tend to check the 
increase of every population, would sooner or later 
lead to extinction. The diminution of fertility may 
be explained in some cases by the profligacy of the 
women (as until lately with the Tahitians), but 
Mr. Fenton has shewn that this explanation by no 
means sulfices with the New Zealanders, nor does it 
with the Tasmanians. 

In the paper above quoted, Mr. Macnamara gives 
reasons for believing that the inhabitants of districts 
subject to malaria are apt to be sterile; but this 
cannot apply in several of the above cases. Souk* 
writers have suggested that the aborigines of islands 
liave suffered in fertility and health from long con- 
tinued inter-breeding ; but in the above cases infertility 
has coincided too closely with the arrival of Europeans 
for us to admit this explanation. Nor have we at 
present any reason to believe that man is highly 
sensitive to the evil effects of inter-breeding, especially 
in areas so large as New Zealand, and the Sandwich 
archipelago with its diversified stations. On the 
contrary, it is known that the present inhabitants of 
Norfolk Island are nearly all cousins or near relations, 
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as are the Todas in India, and the inhabitants of some 
of the Western Islands of Scotland ; and yet they seem 
not to have siffered in fertility.'*^ 

A much more probable view is suggested by the 
analogy of the lower animals. The reproductive 
system can be shewn to be susceptible to an extraor- 
dinary degree (though why we know not) to changcul 
conditions of life ; and this susceptibility leads both to 
beneficial and to evil results. A large collection of 
facts on this sultject is given in chap, xviii. of vol. ii. 
of my ‘ Variation of Animals and Plants under Domes- 
tication,’ I can liere give only the briefest abstract ; 
and every one interested in the subject may consult 
the above work. Very slight changes increase the 
liealth, vigour and fertility of most or all organic 
beings, whilst other changes are known to render a 
large number of animals sterile. One of the most 
familiar cases, is that of tamed elephants not breeding 
in India ; though tliey often breed in Ava, wliero the 
females are allowed to roam about the forests to some 
extent, and are thus placed under more natural con- 
ditions. The case of various American monkeys, botli 
sexes of which liave been kept for many years together 
in their own countries, and yet have very rarely or 
never bred, is a more apposite instance, because of 
their relationship to man. It is remarkable how 
slight a change in the conditions often induces 
sterility in a wild animal when ca])tured ; and this is 

the more strange as all our domesticated animals have 

« 

On tiu; close relationship pf work, 187;i, p. liO. Eor I he 
tiie Norfolk Islanders, see Sir Western Islands of {Scotland, 
W. Denison, ‘Varieties of Vice- Dr. Mitchell, ‘ luiinhurgh Medi- 
Ihgal liife,* vol. i., 1870, p. 410. cal Journal,’ Maich to Jiiuc, 
Eor the 'fodas, see Col. Marshairs 1865. 
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become more fertile than they were in a state of 
nature; and some of them can resist the most 
unnatural conditions with undiminish^d fertility.'*'’ 
Certain groups of animals are much more liable than 
others to be affected by captivity ; and generally all 
the species of the same group are affected in the same 
manner. But sometimes a single species in a group 
is rendered sterile, whilst the others are not so ; on 
the other hand, a single* species may retain its fertility 
whilst most of the others fail to breed. The males 
and females of some species when confined, or when 
allowed to live almost, but not quite free, in their 
native country, never unite ; others thus circum- 
stanced frequently unite but never produce offspring ; 
others again produce some offspring, but fewer than in 
a state of nature ; and as bearing on the above cases 
of man, it is important to remark that the young are 
apt to be weak and sickly, or malformed, and to perish 
at an early age. 

Seeing how general is this law of the susceptibility of 
the reproductive system to changed conditions of life, 
and that it holds good with our nearest allies, the 
Quadrumana, I can hardly doubt that it applies to 
man in his primeval state. Hence if savages of any 
race are induced suddenly to change their "habits of 
life, they become more or less sterile, and their young 
offspring suffer in health, in the same manner and 
from the same cause, as do the elephant and hunting - 
leopard in India, many monkeys in America, and a 
host of animals of all kinds, on removal from their 
natural conditions. 

For the evkieiiee on this head, see ‘ Variation of Auiinaln, 
&c,, vol. ii. p. 111. 
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We can see why it is that aborigines, who have long 
inhabited islands, and who must have been long 
exposed to aearly uniform conditions, should be 
specially affected by any change in their habits, as 
seems to be the case. Civilised races can certainly 
resist changes of all kinds far better than savages; 
and in this respect they resemble domesticated animals, 
for though the latter sometimes suffer in health 
(for instance European dogs in India), yet they are 
rarely rendered sterile, though a few such instances 
have been recorded.'*’ The immunity of civilised races 
and domesticated animals is probably due to their 
having been subjected to a greater extent, and there- 
fore having grown somewhat more accustoumd, to 
diversified or varying conditions, than the majority of 
wild animals ; and to their having formerly im- 
migrated or been carried from country to country, and 
to diflerent families or sub-races having inter-crossed. 
It appears that a cross with civilised races at once 
gives to an aboriginal race an immunity from the evil 
consequences of changed conditions. Thus the crossed 
offspring from the Tahitians and English, when 
settled in Pitcairn Island, increased so rapidly that 
the Island was soon overstocked; and in Juno 1856 
they were removed to Norfolk Island. They then 
consisted of 60 married persons and 134 children, 
making a total of 194. Hero they likewise increased 
so rapidly, that although sixteen of them returned to 
Pitcairn Island in 1859, they numbered in January 
1808, 300 souW; the males and females being in 
exactly equal numbers. What a contrast does this 
case present with that of the Tasmanians ; the 
‘ Variation of Animals,’ (fee., vol. ii. p. 10. 
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Norfolk Islanders increased in only twelve and a half 
years from 194 to 300; whereas the Tasmanians 
decreased during fifteen years from 120 tb 46, of which 
latter number only ten were children.^® 

So again in the interval between the census of 1866 
and 1872 the natives of full blood in the Sandwich 
Islands decreased by 8081, whilst the half-castes, who 
are believed to be healthier, increased by 847 ; but I 
do not know whether the latter number includes the 
offspring from the half-castes, or only the half-castes 
of the first generation. 

The cases which I have here given all relate to 
aborigines, who have been subjected to new conditions 
as the result of the immigration of civilised men. 
But sterility and ill-health would probably follow, if 
savages were compelled by any cause, such as the 
inroad of a conquering tribe, to desert their homes and 
to change their habits. It is an interesting circum- 
stance that the chief check to wild animals becoming 
domesticated, which implies the power of their breed- 
ing freely when first captured, and one chief check to 
wild men, when brought into contact with civilisation, 
surviving to form a civilised race, is the same, namely, 
sterility from changed conditions of life. 

Finally, although the gradual decrease and ultimate 
extinction of the races of man is a highly complex 
problem, depending on many causes which differ in 
different places and at different times ; it is the same 

problem as that presented by the extinction of one of 

« 

These details are taken the House of Commons, May 
from ‘The Mutineers of the 29th, 1863. The following 
“ Bounty,” ’ by Lady Belcher, statements about the Sandwich 
1870; and from ‘Pitcairn Is- Islanders are from the ‘ Honolulu 
land,* ordered to be printed by Gazette,’ and from Mr. Coan. 
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the higher animals— of the fossil horse, for instance, 
which disappeared from South America, soon after- 
wards to he replaced, within the same districts, by 
countless troups of the Spanish horse. The Ne^y 
Zealander seems conscious of this parallelism, for he 
compares his future fate with that of the native rat 
now almost exterminated by the European rat. 
Though the dijBGiculty is great to our imagination, and 
really great, if we wish to ascertain the precise causes 
and their manner of action, it ought not to be so 
to our reason, as long as we keep steadily in mind that 
the increase of each species and each race is constantly 
checked in various ways; so that if any new check, 
even a slight one, be superadded, the race will surely 
decrease in number; and decreasing numbers will 
sooner or later lead to extinction ; the end, in most 
cases, being promptly determined by the inroads of 
conquering tribes. 

On the Formation of the Baces of Man . — In some 
cases the crossing of distinct races has led to the 
formation of a new race. The singular fact that the 
Europeans and Hindoos, who belong to the same 
Aryan stock, and speak a language fundamentally the 
same, differ widely in appearance, whilst Europeans 
iiffer but little from Jews, who belong to the Semitic 
stock, and speak quite another language, has been 
accounted for by Broca, through certain Aryan 
branches having been largely crossed by indigenous 
tribes during their wide diffusion. When, two races in 
close contact croSs, the first result is a heterogeneous 
mixture: thus Mr. Hunter, in describing the San tali 

^ ‘ On Anthropology,’ translation ‘ Anthropolog. Review,’ Jan. 

1868 , p, 38 . 
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or hill-tribes of India, says that hundreds of impercep- 
tible gradations may be traced ‘‘ from the black, squat 
‘tribes of the mountains to the taU olive-coloured 
“ Brahman, with his intellectual brow, calm eyes, and 
“high but narrow head;’’ so that it is necessary in 
courts of justice to ask the witnesses whether they 
are Santalis or Hindoos.®® Whether a heterogeneous 
people, such as the inhabitants of some of the Poly- 
nesian islands, formed by the crossing of two distinct 
races, with few or no pure members left, would ever 
become homogeneous, is not known from direct evi- 
dence. But as with our domesticated animals, a cross- 
breed can certainly be fixed and made uniform by 
careful selection®^ in the course of a few generations, 
we may infer that the free intercrossing of a hetero- 
geneous mixture during a long descent would supply 
the place of selection, and overcome any tendency to 
reversion; so that the crossed race would ultimately 
become homogeneous, though it might not partake in 
an equal degree of the characters of the two parent- 
races. 

Of all the differences between the races of man, tlie 
colour of the skin is the most conspicuous and one 
of the best marked. It was formerly thought that 
differences of this kind could be accounted for b} 
long exposure to different climates; but Pallas first 
shewed that this is not tenable, and he has since been 
followed by almost all anthropologists.®^ This vicv/ 

“ ‘The Annals of Kural He was followed by Itudulpui, 
llengal,* 1868, p. 134. in his ‘ Ueyfcrage znr Anthroju'' 

“ ‘ The Vai iation of Animals logic,’ 181*2. An excellent hiuii* 
and Plants under Domestica- mary of tho evidence is given 
tion,’ vol. ii. p. 95. by Godron, ‘De I’Esjifcce,' Ibo'J, 

Pallas,* ‘Act. Acad. St. vol. ii. p. 246, &c. 

Petersburg,’ 1780, part ii, p. 69. 



Chap. Vll. 


THE FOBMATION OF RACES. 


299 


has been rejected chiefly because the distribution of 
the variously coloured races, most of whom must have 
long inhabited their present homes, does not coincide 
with corresponding differences of climate. Some little 
weight may be given to such cases as that of the 
Dutch families, who, as we hear on excellent autho- 
rity,*^^ have not undergone the least change of colour 
after residing for three centuries in South Africa. 
An argument on the same side may likewise be drawn 
from the uniform appearance in various parts of the 
world of gipsies and Jews, though the uniformity of 
the latter has been somewhat exaggerated.®* A very 
(lamp or a very dry atmosphere has been supposed to 
be more influential in modifying the colour of the skin 
than mere heat; but as D'Oibigny in South America, 
and Livingstone in Africa, arrived at diametrically 
opposite conclusions with respect to dampness and 
dryness, any conclusion on this head must be con- 
sidered as very doubtful.®® 

Various facts, which I have given elsewhere, prove 
that the colour of the skin and hair is sometimes 
correlated in a surprising manner with a complete 
immunity from the action of certain vegetable poisons, 
and from the attacks of certain parasites. Hence it 
occurred to me, that negroes and other dark races might 
have acquired their dark tints by the darker individuals 
escaping from the deadly influence of the miasma 
of their native countries, during a long series of 
generations. 

“ iSir Andrew Jiuiith, Livingstone’s ‘ Travels and 

quoted by Knox, ‘ Races of Researches in S. Africa,’ 1857, 
’ 1850, p. 473. pp. J^38, 339. D’f^rbigny, as 

8ee He Quatrefages on this quotedby Godroii, ‘ DerEspece,’ 
head, ‘ Revue des Cours 8cienti- vol. ii. p. 269. 

Oct. 17, 1868, p. 731. 
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I afterwards found that this same idea had long ago 
occurred to Dr. Wells.®® It has long been known that 
negroes, and even mulattoes, are almost completely 
exempt from the yellow-fever, so destructive in tropical 
America.®^ They likewise escape to a large extent the 
fatal intermittent fevers, that prevail along at least 
2600 miles of the shores of Africa, and which annually 
cause one-fifth of the white settlers to die, and another 
fifth to return home invalided.®® This immunity in the 
negro seems to be partly inherent, depending on some 
unknown peculiarity of constitution, and partly the 
result of acclimatisation. Pouchet®® states that the 
negro regiments recruited near the Soudan, and bor- 
rowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally with the 
negroes originally brought from various parts of Africa 
and accustomed to the climate of the West Indies. 
That acclimatisation plays a part, is shewn by the 
many cases in which negroes have become somewhat 
liable to tropical fevers, after having resided for some 
time in a colder climate.®® The nature of the climate 
under which the white races have long resided, likewise 


^ Set} a paper read before the 
Royal Soc. in 1813, and pub- 
lished in his Essays in 1818. T 
have given an account of Dr. 
Wells’ views in the Historical 
Sketch (p. xvi.) to my ‘ Origin 
of Species.’ Various cases of 
colour correlated with constitu- 
tional peculiarities are given in 
my ‘ Variation of Animals 
under Domestication,’ vol. ii. 
pp. 227, 335. 

See, for instance, Nott and 
Gliddon, ‘Types of Mankind,’ 


Major Till loch, in a paper 
read before the Statistical 
Society, April 20th, 1840, and 
given in the ‘ Athenaeum,’ 1840, 
p. 3o3. 

‘The Plurality of the 
Human Race* (translat.), 1861, 

p. 60. 

Quatrefages, ‘Unitd de 
I’Esp^ce ^umaine,* 1861, p. 205. 
Waitz, ‘Introduct. to Anthro- 
pology,’ translat. vol. i. 1863, p. 
124. Livingstone gives analo- 
gous cases in his ‘ Travels.’ 
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lassome influence on them; for during the fearful 
epidemic of yellow fever in Demerara during J837, 
Dr. Blair foun^ that the death-rate of the immigrants 
vas proportional to the latitude of the country whence 
jhey had come. With the negro the immunity, as fai 
IS it is the result of acclimatisation, implies exposure 
luring a prodigious length of time ; for the aborigines 
)f tropical America who have resided there from time 
mmemorial, are not exempt from yellow fever; and 
the Eev. H. B. Tristram states, that there are districts 
in Northern Africa which the native inhabitants are 
compelled annually to leave, though the negroes can 
remain with safety. 

That the immunity of the negro is in any degree 
correlated with the colour of his skin is a mere conjec- 
ture : it may be correlated with some difference in his 
blood, nervous system, or other tissues. Nevertheless, 
from the facts above alluded to, and from some connec- 
tion apparently existing between complexion and a 
tendency to consumption, the conjecture seemed to me 
not improbable. Consequently I endeavoured, with 
but little success,®^ to ascertain how far it holds good. 

^ In the spring of 1862 I “notorious that there is some 

obtained permission from the “ limited degree of relation 

Director-General of the Medical “ between the colour of the 

department of the Army, to “races of man and the climate 

transmit to the surgeons of the “ inhabited by them ; the fol- 

various regiments on foreign ‘lowing investigation seems 

sorvice a blank table, with the “ worth consideration. Namely, 

lollowing appended remarks, “ whether there is any relation 

bat I have received no returns. “ in Europeans between the 

“ As several well-marked cases “ colour of their hair, and their 

“ have been recorded with our “ liability to the diseases of 

“ domestic animals of a relation “ tropical countries. If the 

‘ between the colour of the “surgeons of the several regi- 

“ dermal appendages and the “ments, when stationed in 

“constitution; and it being “unhealthy tropical districts, 
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The late Dr. Daniell, who had long lived on the West 
Coast of Africa, told me that he did not believe in any 
such relation. He was himself umisuaHy fair, and had 
withstood the climate in a wonderful manner. When 
he first arrived as a boy on the coast, an old and 
experienced negro chief predicted from his appearance 
that this would prove the case. Dr. Nicholson, of 
Antigua, after having attended to this subject, writes 
to me that dark-coloured Europeans escape the yellow 
fever more than those that are light-coloured. Mr. J. 
M. Harris altogether denies that Europeans with dark 
hair withstand a hot climate better than other men : 
on the contrary, experience has taught him in making 
a selection of men for service on the coast of Africa, 
to choose those with red hair.®^ As far, therefore, as 

“ would be 80 good as first to “ particular service. Theoreti- 
“ count, as a standard of com- cally the result would be ol 
“ parison, how many men, in high interest, as indicating 
“ the force whence the sick are “one means by which a race of 

“ drawn, have dark and light- “ men inhabiting from a remote 

“coloured hair, and hair of “period an unhealthy tropical 

“ intermediate or doubtful tints ; “climate, might hav«? become 

“ and if a similar account were “ dark-colourcd by the better 

“kept by the same medical “ preservation of dark-hai red oi 

“ gentlemen, of all the men who “ <lai k-complexioned individuals 

“suffered from malarious and “during a long succession ot 

“ yellow fevers, or from dysen- “ generations.” 

“ tery, it would soon be apparent, ‘ Anthropological heview,’ 

“ alter some thousand cases had Jan. 1866, p. xxi. Dr. Sharpe 

“ been tabulated, whether there iilso says, with respect to India 

“exists any relation between “ (‘Man a Special Creation,’ 1873, 

“ the colour of the hair and con- “p. 118), that it has been 

“ stitutional liability to tropical “ noticed by some medical 

“diseases. Perhaps no such “officers that Europeans with 

“relation would be discovered, “light hfJr and florid coi))- 

“ but the investigation is well “ plexions suffer less from dir^- 

“ worth making. In case any “eases of tropical countries than 

“positive result were obtained, “persons with dark hair and 

“ it might be of some practical “sallow complexions; and, 

“ use in selecting men for any “ far as I know, there appcJir to 
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these slight indications go, there seems no foundation 
for the hypothesis, that blackness has resulted from 
the darker and darker individuals having survived 
better during long exposure to fever-generating 
miasma. 

Dr. Sharpe remarks,®^ that a tropical sun, which 
burns and blisters a white skin, does not injure a black 
one at all ; and, as he adds, this is not due to habit in 
the individual, for children only six or eight months 
old are often carried about naked, and are not affected. 
I have been assured by a medical man, that some years 
ago during each summer, but not during the winter, 
his hands became marked with light brown patches, 
like, although larger than freckles, and that these 
patches were never affected by sun-burning, whilst the 
white parts of his skin have on several occasions been 
much inflamed and blistered. With the lower animals 
there is, also, a constitutional difference in liability to 
ihe action of the sun between those parts of the skin 
clothed with white hair and other parts.®^ Whether 
the saving of the skin from being thus burnt is of 
sufficient importance to account for a dark tint having 
been ’ gradually acquired by man through natural 
selection, I am unable to judge. If it be so, we should 
have to assume that the natives of tropical America 
have lived there for a much shorter time than the 


“ be good grounds for this 
“ remark.” On the other hand, 
^Ir. Heddle, of Sieira Leone, 
“ who has had more clerks 
“killed under him than any 
“other man,” by the climate of 
the West African Coast (W. 
heade, ‘African Sketch Book,* 


vol. ii. p. 522), holds a directl} 
opposite view, as does Capt. 
Burton. 

® ‘Man a Special Creation.’ 
1873, p. 119. 

‘ Variation of Animals and 
I’lants under Domestication 
vol. ii. pp. 336, 337. 
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negroes in Africa, or the Papuans in the southern parts 
of the Malay archipelago, just as the lighter-coloured 
Hindoos have resided in India for a shorter time than 
the darker aborigines of the central and southern parts 
of the peninsula. 

Although with our present knowledge we cannot 
account for the differences of colour in the races of man, 
through any advantage thus gained, or from the direct 
action of climate ; yet we must not quite ignore tho 
latter agency, for there is good reason to believe that 
some inherited effect is thus produced.®® 

We have seen in the second chapter that the con- 
ditions of life affect the development of the bodily frame 
in a direct manner, and that the effects are transmitted. 
Thus, as is generally admitted, the European settlers 
in the United States undergo a slight but extraordinary 
rapid change of appearance. Their bodies and limbs 
become elongated ; and I hear from Col. Bernys that 
during the late war in the United States, good evidence 
was afforded of this fact by the ridiculous appearance 
presented by the German regiments, when dressed in 
ready-made clothes manufactured for the American 
market, and which were much too long for the men in 
every way. There is, also, a considerable body of 
evidence shewing that in the Southern States the 


See, for instance, Quatre- 
fages (‘ Revue des Cours Scienti- 
fiques,’ Oct. 10, 1868, p. 724) 
on the effects of rt'sidence in 
Abyssinia and Arabia, and other 
analogous cases. Dr. Rolle 
(*Der Menscb, sein(3 Abstam- 
mung,* &c., 1865, s. 99) states, 
on the authority of Khanikof, 
'that the greater number of 


Grerman families settled iu 
Georgia, have acquired in the 
course of two generations dark 
hair and eyes. Mr. D. Forbes 
informs mo that the Quiebua'? 
in the Andes vary greatly ia 
colour, according to the position 
of the valleys inhabited by 
them. 
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kouse-slaves of the third generation present a markedly 
different appearance from the field-slavea.*’*^ 

If, however, we look to the races of man as dis- 
fcribnted over the world, we must infer that their 
characteristic differences cannot be accounted for by 
the direct action of different conditions of life, even 
after exposure to them for an enormous period of time. 
Tlie Esquimaux live exclusively on animal food ; they 
are clothed in thick fur, and are exposed to intense 
cold and to prolonged darkness ; yet they do not differ 
in any extreme degree from the inhabitants of Southern 
China, who live entirely on vegetable food, and are 
exposed almost naked to a hot, glaring climate. The 
unclothed Fuegians live on the marine productions of 
their inhospitable shores; the Botocudos of Brazil 
wander about the hot forests of the interior and live 
chiefly on vegetable productions; yet these tribes 
resemble each other so closely that the Fuegians on 
board the ‘‘ Beagle ” were mistaken by some Brazilians 
for Botocudos. The Botocudos again, as well as the 
other inhabitants of tropical America, are wholly 
different from the Negroes who inhabit the opposite 
shores of the Atlantic, are exposed to a nearly similar 
climate, and follow nearly the same habits of life. 

Nor can the differences between the races of man be 
accounted for by the inherited effects of the increased 
or decreased use of parts, except to a quite insignificant 
degree. Men who habitually live in canoes, may have 
their legs somewhat stunted ; those who inhabit lofty 
^<gions may have their chests enlarged; and those 
who constantly use certain sense-organs may have the 

Harlan, ‘Medical Re- 1801, p, 128) has coll-ctel 
I dies,* p. 532. Quatref^os much evidouce on thia hea<l. 

(‘ i nite de I’Espece lliimaiiie, 
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cavities in which they are lodged somewhat increased 
in size, and their features consequently a little modified. 
With civilised nations, the reduced si^e of the jaws 
from lessened use — the habitual play of different 
muscles serving to express different emotions -- and tlie 
increased size of the brain from greater intellectual 
activity, have together produced a considerable effect 
on their general appearance when compared with 
savages.®^ Increased bodily stature, without any cor- 
responding increase in the size of the brain, may 
(judging from the previously adduced case of rabbits), 
have given to some races an elongated skull of the 
dolichocephalic type. 

Lastly, the little-understood principle of correlated 
development has sometimes come into action, as in 
the case of great muscular development and strongly 
projecting supra-orbital ridges. The colour of the 
skin and hair are plainly correlated, as is the tcxtni e 
of the hair with its colour in the Mandans of North 
America.®^ The colour also of the skin, and the odour 
emitted by it, are likewise in some manner connecteil. 
With the breeds of sheep tlie number of hairs within 
a given space and the number of the excretory poros 
are related.®^ If we may judge from the analogy ol 
our domesticated animals, many modifications of 


See Prof. Scliaalfhauscn, 
traiislat. in ‘ Anthropological 
Review,’ Oct. 1868, p. 429. 

Mr. (-atlin states (‘N. 
American Indians,’ 3rd edit. 
1842, vol. i. p. 49) that in the 
whole tribe of the Mandans, 
about one in ten or twelve of 
the members, of all ages and 
both sexes, have bright silvery 
grey iiair, which is hereditary. 


Now tliis hair is as coarse nirl 
harsh as that of a horse’s inaiu', 
whilst the hair of other col i ns 
is fine and soft. 

On the odour of the skie. 
Godron, ‘^nr I’Espece,’ tom. ii. 
p. 217. On the pores in ih'* 
skin, Dr. Wilckens, ‘ Die Auhv- 
ben der Laiuiwirth. Zooleeli- 
nik,’ 18G9, s. 7. 
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structure in Juan probably come umlej' tliis })rinciple 
of correlated (levGlo])meut. 

AVe have now seen that the external characteristic 
diflorences between the races of man cannot be accounted 
for ill a satisfactory manner by the direct action of the 
conditions of life, nor by the effects of the continued 
use of ]>arts, nor throu‘»li the primdple of correlation 
We are therefore led to enquire whether slight indi- 
vidual differences, to which man is eminently liabhi, 
may not have been preserved and augmented during a 
long series of generations through natural selection. 
Ibit here we are at once met by the objection that 
beneficial variations alone can be thus preserved ; and 
as far as we are enabled to judge, although always 
liable to err on this head, none of the differences 
between the races of man are of any direct or special 
service to him. The intellectual and moral or social 
faculties must of course be excepted from this remark, 
'riie great variability of all the external differences 
betAveen the races of man, likewise indicates that tliey 
cannot be of much importance; for if important, tliey 
would long ago have been either fixed and preserved, 
or eliminated. In this respect man resembles those 
forms, called by naturalists protean or polymorphic, 
which have remained extremely variable, owing, as it 
seems, to such variations being of an indifferent nature, 
and to their having thus escaped the action of natural 
solection. 

We have tlius ^ar lieeii baffled iii all our attempts to 
account for the differences between the races of man ; 
but there remains one important agency, namely 
Sexual Selection, Avhich appears to have acted power- 
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fully on man, as on many other animals. I do not 
intend to assert that sexual selection will account for 
all the differences between the races. unexplained 
residuum is left, about which we can only say, in our 
ignorance, that as individuals are continually born 
with, for instance, heads a little rounder or narrower, 
and with noses a little longer or shorter, such sligiit 
differences might become fixed and uniform, if the 
unknown agencies which induced them were to act in 
a more constant manner, aided by long-continued 
intercrossinL^ Such variations come under the pro- 
visional class, alluded to in our second chapter, which 
for the want of a better term are often called spon- 
taneous. Nor do I pretend that the effects of sexual 
selection can be indicated with scientific precision ; but 
it can be shewn that it would be an inexplicable fact 
if man had not been modified by this agency, whicli 
appears to have acted powerfully on innumerabl(3 
animals. It can further be shewn that the differences 
between the races of man, as in colour, hairiness, form 
of features, &c., are of a kind which might have been 
expected to come under the influence of sexual selection. 
But in order to treat this subject properly, I have 
found it necessary to pass the whole animal kingdom 
in review. I have therefore devoted to it the Second 
Part of this work. At the close I shall return to man, 
and, after attempting to shew how far he has been 
modified through sexual selection, will give a brief 
summary of the chapters in this First Part. 
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NoTK on THK UK^:MBIiANCES AND DlFEKKENUEfl IN TIIK S tRUOTOKK 

AND THE Development ok the Brain in Man and Apkh. By 

Professor Huxley, F.B.8. 

The controversy respecting the nature and the extent of the dilfer- 
(Mices in the structure of the brain in man and the apes, which arose 
some fiftt'cn years ago, has not yet come to an end, though the 
aubj(>ct matter of the dispute is, at present, totally different from 
what it was formerly. It was originally asserted and re-asserted, 
with singular pi rtinacity, that the biain of all the apes, even the 
highest, differs from that of man, in the absence of such conspicuous 
structures as the posterior lobes of the cerebral hemispheres, with 
the posterior cornu of the lateral ventricle and the hippocarnptts 
minor, contained in those lobes, which are so obvious in man. 

Blit the truth that the three structures in question are as well 
developed in apes’ as in human brains, or even better ; and that it 
is characterivstic of all the Primates (if we exclude the Lemurs) to 
liavo these parts well developed, stands at present on as secure a 
basis as any proposition in comparative anatomy. Moreover, it is 
admitted by every one of the long series of anatomists who, of late 
years, have paid 8})ecial attention to the arrangement of the compli- 
cated sulci and gyri which appear upon the surface of the cerebral 
lieinispheres in man and the higher apes, that they are disposed 
after tiie very same pattern in him, as in them. Plvery principal 
gyrus ami sulcus of a chimpanzee’s brain is clearly represented iii 
tliat of a man, so that the terminology which applies to the one 
answers for the other. On this point there is no difference of 
opinion. Some years since, Professor Bischoff published a memoir 
oil the cerebral convolutions of man and ai)es ; and as the purpose 
of my learned colleague was certainly not to diminish the value of 
tlie differences between a^ios and men in this respect, I am glad to 
make a citation from him. 

“ T’liat the apes, and especially the orang, chimpanzee and gorilla, 

come very close to man in their organisation, much nearer than 
“ lo any other animaf, is a well known fact, disputed by nobody. 
“ booking at the matter from the point of view of organisation 


‘Die Grossbirn-Windungen des Monsohen;’ ‘ Abhnndluugen 
ilei' K. Bayerischen Akademie,* B»i. x., 1868. 
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“alone, no <»iie ])iubal)Iy would ever liave disputed the view of 
‘‘ IiiinueuR, that man should Ihj placed, merely as a peculiar species, at. 
“ the liead of the luaruiualia and of those apes. Both show, in all 
“ their organs, so close an allinity, that the most exact anatoiiiieal 
“ investigation is needed in order to demonstrate those ditreivnce.^ 
' which really exist. So it is with the brains. The brnins of man, 
“ thcoraug, the chimpanzee, the gorilln, in spite ofall the ira})or(ant 
“differences which they present, come very close to one another” 
“(1. c. p. 101). 

'ITere remains, then, no dispute {is to the resemblance in funda- 
mental characters, between the {ipc’s brain and man’s; nor any ns 
to the wonderfully close similarity between the chim])anz('e, 
orang and man, in even the details of the. arrangement of the Liyri 
and sulci of the cerebral hemisjjheres. Nor, turning to the difler- 
ences between the brains of the highest apes and that of man, is 
there any serious (piestion as to the nature and extent of tlie^' 
differences. It is admitted tliat the, man’s cerebral hemisplieics 
are absolutely and ndatively larg'T than those ol’ tlie orang ami 
cliirnpanzee ; that Ids frontal lobes are less excavated by t}l(^ 
upward protrusion of the roof of the orbits; that his gyri and siil i 
are, a.s a rule, less symmetrically disposed, and [treseiit a gjcaiei 
number of secondary plications. And it is admitted that, a.s a rule, 
ill man, the temporo-occipil{il or “external piTpondicular ” lissuiv, 
which is usually so strongly marked a feature of the ape’s hi'ain i> 
but lainlly marked. But it also clear, that none of those differeiu*.'^ 
constitnlos a sharp demarcation between the man’s and the a.|M "> 
Ijrain. In respect to the external perpendicular iis.siire of Graiieiei, 
ill the human brain for instance. Professor Turner remarks 

“In some brains it appears simply us an iiulentatidii (if tluf 
“ margin of the hemisphere, but, in others, it extends tor seiiu- 
“distance more Ol' less transversely outw^ards. 1 saw it in the rieht 
“ heniisjili(a-e of a female brain pass more than two inches outwams: 
“ and (III aiidther specimen, also the right hemisphere, it iiroccdcd 
“for foUi‘tenths uf an inch outwards, and then extended (i'ovii- 
“ wards, as far as the lower margin of the outer surface ol tli'* 

“ ]iemisphe,re. Tlie inijierfcct definition of this fissure in the inajm ity 
“ of human bruins, as compared with its remarkable distinctness m 
“the bruin of most Quadruniana, is owing to the piesenci', in die 


‘('(jiivolutions of the Human Cerehnim To]X)gra]*lii<‘‘dh’ 
Considered,’ i86G, p. 12. 
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“ former, of certain superficial, well marked, secondary convolutions 
“ which bridge it over and connect the parietal with the occipital 
lobe. The closer the first of these bridging gyri lies to the longi- 
“ tudinal fissure, tin* shorter is the external parie^o-occipiial fissure."’ 
(). c. p. 12.) 

'riie obliterati<m of the external i^erpeudiciilar fissure of Gratiolct, 
therefore, is not a constant character of the human brain. On the 
other hand, its full development is not a constant cliaracter of the 
higher ape’s brain. For, in the chimpanzee, tlie more or less 
extensive obliteration of the external perpendicular sulcus by 
“bridging convolutions,” on one side or the oth(!r, has been noted 
over and over again by JVof. Rolleston, ]\lr. ^Marshall, M. Broca and 
Professor Turner. At the conclusion of a special pa])er on this 
subject the latter writes 

“Idle throe specimens of the brain (tf a chimpanzee just described, 
“])rove, that the generalisation winch Gratiolct has attempted to 
“draw of the com})le(e absence of the first connecting convolution 
“and the concealment of the second, as essentially characteristic 
features in the brain of this animal, is by no means univen^allv 
a])i)lical)le. In only one specimen did the brain, in these i)ar- 
“ ticulars, follow the law which Grathdet has expre.ss(d. As 
“regards the ]iresence of the superior bridging convolution, I am 
“ inclined to think that it has (‘xisted in one hemisphere, at least, 
“ in a majority of the brains of this animal which have, up U; tbl.^ 
“ time, been ligured or described. The sujierficial position of the 
‘second brid';ii)g convolution is evidently less frequent, and has a- 
“yet, I believe, only been seen in the brain (A) recorded in this 
‘‘communication. Tlie asymmetrical arrangement in the convo- 
“‘lutions of the two heniis[)hcres, which previous obsi rvi rs have 
‘‘referred to in their descriptions, is also well illustrated in these 
“ syr clniens.” (pp. 8, 9.) 

Even were tlie pre.sence of the temporo-occipital, or external per- 
])endicu!ar, sulcus, a mark of distinction between the higher apes 
and man, the value) of such a distiuctive character would be ren- 
dered very doubtful by the structure of the brain in the Platyrliine 
ipes. In fact, while the tem])oro-o(’cipital is one e>f the most 
uuustant of sulci in the Catarhine, or Old World, apvs, it is never 

Notes more esjx’cially on ccedings of tlie Royal S(>(‘i<‘iy 
' fie bridging convolutions in the of Evlinhuigli,’ ISlib d. 
brain of the Ohirn]'auzoe, ‘Pm- 
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very Hlroiicrly developed in the New World apes; it is absent in 
tbe smaller PUtyrhini; rudimentary in IHthcda and more or 
less obliterated by bridging convolutions iu Ateles. 

A character which is thus variable within the*limits of a single 
group can have no gieat taxonomic value. 

It is furilicr established, that tlie degree of asymmetry of tlu' 
convolution of the two sides in the human brain is subject to muclj 
individual variation; and that, in those individuals of the Bush- 
man race wlio have been examined, tl»e gyri and sulci of the two 
hemispheres are considerably less comjdicated and moi(' symmelri- 
cal than in the European brain, while, in some individuals of tlu' 
chimpanzee, their complexity and asymmetry become notable. 
This is particularly the case in the brain .of a young male ebim- 
paiizee figured by M. Broca. (‘ L’ordre des Primates,’ p. 165, 
lig. 11.) 

Again, as respects the question of absolute size, it is established 
that the difference between (he largest and the smallest healthy 
human brain is greater than the diflcreiico between the smallesi 
iiealthy human brain and the largest chimpanzee’s or orang’s brain. 

Moreover, there is one circumstance in which the orang’s and 
chinipauzee’s brains resemble man’s, but in wliich they diffiT from 
the hiwer apes, and that is the jiresence of two corpora candloautiu 
— the Cynomorplia having but one. 

In view of these facts I do uot hesitate in this year 1874-, to 
repeat and insist upon the proposition which I euunciated in 
1863 :’* 

“So far as cerebral structure goes, therefore, it is clear that man 
“differs less from the chimpanzee or the orang, than these do cvdi 
“ from the monkeys, and that the difference between the brain of 
“the chimpanzee and of man is almost insignilicaut when coiu- 
“tinred with that between the chimpanzee brain and tliat of :i 
“ Lemur.” 

In the paper to which 1 have referred, Profes.sor Bisclioff does iioi 
deny the second part of this statement, but lie lirst makes lh(^ 
irrelevant remark that it is not wonderful if the brains of an orang 
and n Lemur are very different; and secondly, goes on to asMii 
that, “If we successively compare the brain ot a m m with that ot 


Flower *On the Anat(»my ciety,’ I86i2. 
of IHtkecia Monachm' M’ro- ’* ‘Man’s Place in Natim*'’ 
ceediugs of the Zoological So- p. lOli. 
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“iin orang; the brain of this with that of a chimj)anzce j of this 
“ with that of a gorilla, and so on of a TTylobates^ SemnopithecHs^ 

“ Oynocephahs, CercopithecuSy MacamSy CebuSy CallithriXy Lemur y 
“ fitenopSy Ba'palef we shall not meet with a greater, or even as 
“great a, break in the degree of development, of the convolutions, 
“'as we find between the brain of a man and that of an orang or 
“ chimpanzee.” 

To which I reply, firstly, that whether this assertion bo true (»r 
false, it has nothing whatever to do with the proposition enunciated 
in ‘ Mali’s Place in Nature,’ which refers not to the development of 
the convolutions alone, but to the structure of the whole brain. If 
I’lofessor Bischoff bad taken the trouble to refer to p. 96 of the 
work he criiicises, in fact, he would h«ave found the following 
pisstige: “And it is a remarkable circumstance that though, so far 
“as our present knowledge extends, there is one true structural 
“break in the series of forms of Simian brains, this hiatus does not 
“lie between man and the manlike apes, butlx'tween the lowio* and 
“ the lowest Simians, or in other words, between the Old and New 
“ World aj>es and monkeys and the Lemurs. Every Lemur wliicii 
“has yet been cxaniiue l, in fact, has its cerebellum partially visible 
‘•from above; and its posterior lobe, with the contained posterior 
“cornu and hippocampus minor, more or less rudimentary. Every 
marmoset, American monkey, Old World monkey, baboon, or 
"manlike ape, on the contrary, lias its cerebellum entirely hidden, 
“ posteriorly, by the cerebral lobes, and possesses a large posterior 
“cornu with a well-developed hippocampus minor.” 

This statement was a strictly accurate account of what was 
known when it was made; and it does not appear to me to be more 
/nan apparently weakened by the subsequent discoveay of the 
relatively small dcveloianeiit of the posterior lobes in the Siainang 
iuid in the Tlowling monkey. Nutwithslanding the exceptional 
brevity of the posterior lobes in these two species, no one will 
I'le.tcnd that their brains, in the slightest degree, approach those of 
the* Lemurs. And jf, instead of jnitting Hapah out of its natural 
I'l.n c, as Professor Bischoff most unaccountably does, we write the 
^^nries of animals he has chosen to menti<'n as follows: ffomvy 
Lifheensy TmilodytPySy Hylobtfet^, Semnopi/hccuSy Cynocephalus, 
^^o'i'opiihccuSy MacacuSy GebuSy Callithrix, JTapalcy Lemury Sienopsy 
^ venture to reaffirm that the great break in this serit's lies between 
^LrpnJe and Lemur y and that tliis break is considerably greater than 
Ibat between any other two terms of that series. Professor Biscliod 
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ignores the fact that long before he wrote, Gratiolet had suggoatod 
the separation of the Lemurs from the other Primates on the very 
ground of the difference in their cerebral characters; and that 
Professor Flower had made the following observations in the course 
of his description of the brain of the Javan Loris : 

** And it is especially remarkable that, in the development of tlie 
“ posterior lobes, there is no approximation to the Lernurine, aliort 
“ hemisphered brain, in those monkeys which are commonly sup- 
“ posed to approach this family in other respects, viz., the lower 
“members of the Platyrhine group.” 

So fiir as the structure of the adult brain is concerned, then, the 
very considerable additions to our knowledge, which have been madr- 
by the researches of so many investigators, during the past ten 
years, fully justify the statement which I made in 1863. But it has 
been said, that, admitting the similarity between the adult brains of 
man and apes, they are nevertheless, in reality, widely different, 
because they exhibit fundamental differences in the mode of their 
development. No one would be more ready than I to admit the 
force of this argument, if such fundamental differences of develoj)- 
ment really exist. But I deny that they do exist. On the contrary, 
there is a fundamental agreement in the development of the brain in 
men and apes. 

Gratiolet originated the statement that there is a fundamental 
difference in the development of the brains of apes and that of man 
— consisting in this ; that, in the apes, the sulci which first make 
their appearance are situated on the posterior region of the; cerebral 
hemispheres, while, in tlie human foetus, the sulci first become 
visible on the frontal lobes.” 

This general statement is based upon two observations, the one of 
a Gibbon almost ready to bo born, in which the posterior gyri vveie 
“well developed,” while those of the frontal lobes were “hardly 


‘ Transactions of the Zoolog- 
ical Society,* vol. v. 1862. 

“ Chez tons les singes, les 
“plis post^rieurs sc d^veloppent 
“ les premiers; les plis anterieurs 
“ se d4veloppent plus tard, aussi 
“ la vert^bre occipitale et la parie- 
“ lalesont-elles relativementtrfe: - 
“ grandes chez le foetus. L’Hom- 
“ me pr^sente une exception re- 
“ marquable quant k I’dpoque de 


“ i’apparition des plis frontaiix, 
“ qui sent les premiers indiques ; 
“ mais le developpem(nt general 
“du lobe frontal, envisage SLiilf- 
“ment])ar*/apport k son volmnc, 
“suit les mSmes lois que dans 
“ les singes : ** Gratiolet, ‘ 
moire sur les plis c4r^bers,’ d ’ 
rilomme et des Primataux p. 
39, Tab. iv. fig. 3. 
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“indicated (1. c. p. 39), and the other of a human fietus at tho 
22nd or 23rd week of uterogestation, in which Gratiolet notes that 
the insula was vv^covored, but that nevertheless “des incisures 
** s^ment de lobe ante'rieur, une scissure peu profonde indique la 
“ separation dii lobe occiiatal, tres-reduit,d*ailleur8 d^s cette epoque. 
“ Le reste de la surface c^’ebrale est encore absolument lisse.” 

Three views of this brain are given in Plate II. figs. 1, 2, 3, of 
the work cited, shewing the upper, lateral and inferior views of the 
hemispheres, but not the inner view. It is worthy of note tliat the 
figure by no means bears out Gratiolet’s description, inasmuch as 
the fissure (antero-temporal) on the posterior half of the face of the 
hemisphere is more marked than any of those vaguely indicated in 
the anterior half. If the figure is correct, it in no way justifies 
Gratiolet’s conclusion : II y a done entre ces cerveaux [those of a 
“ Callithrix and of a Giblion] et celni du foetus humain une diffe^rence 
“ fondamental. Chez cclui-ci, longteinps avant que les plis tempo- 
“ raux apparaissent, les plis frentaux esmyent d’existei*.” 

Since Gratiolet^s time, however, the development of the gyri and 
sulci of the brain has been made the subject of renewed investigation 
by Schmidt, Bischoff, Pansch,'^® and more particularly by Eckcrj’^* 

^ Giatiolet’s words an^ (1. c. “e’est sur le cerveau d’un foetus 

]). 39): “Dans le foetus dout il “de Gibbon que Gratiolet a vu 

“s’agit les plis c4r^braux pos- “/es circonvoluHons du lobe 

“terieurs sont bien d4velopp4s, temporo-sphenoidal dej’d dere- 
“ tandis que les plis du lobe “ Joppks lorsquil n^xikent ptL< 

“ frontal sont k peine indiques.*’ encore de pits sur le lobe 
The figure, however (PI. iv. fig. ^\frontal. 11 4tait done bieu 

3), shews the fissure of Holando, “ autoris4 a dire que, chez 

and one of the frontal sulci, “ i’homme les circon volution. s 

])lainly enough. Nevertheless, “apparaissent d*a en w, tandis 

M. Alix, in his ‘Notice sur les “que chez les singes el les sc 

travaux anthropologiques de “ ddveloppent d’w en a.” 

Gratiolet’ (M4m. de la Societd ‘Uebordie typLsche Anoid- 
d’Anthropologie de Paris,’ 1868, uung der Furchen und Win«l- 

pa e 32), writes thus : “ Gratio- ungen auf den Grosshirn-Hemi- 

“lot a eu entre Us mains le spharen des Menschen und der 

“cerveau d’un foetus de Gibbon, Aflfen.’ ‘ Archiv fur Anti ro- 

“ singe dminemmevt superieur, jx 'logic,’ iii., 1H68. 

“et tcllement rapprochd de ^ ‘Zur Fntwickelungs Ge- 
“I’orang, que dcs naturalistes schichte der Furchen und Wind - 

“ tres-compdtents Pont range ungen der Grosshim-ll emisphii- 

“parmi les antliropoides. M. ron im Foetus des Menschen.' 

“ Hurley, par exemplo, n’hdsite ‘Archiv fur Anthro])ol()gie,* iii., 

“pas «ur ce point. Eh bien, 1868. 
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whose work is not only the latest, but by far the most complete, 
memoir on the subject. 

The final results of their inquiries may be summed up as 
follows . — * 

1. Ill the human fa'tus, the sylvian fissure is formed in the course 
of the third month ot uterogestation. In this, and in the fourth 
month, the cerebral hemispheres are smooth and rounded (with the 
exception of the sylvian depression), and they project backwards far 
beyond the cerebellum. 

2. The sulci, properly so called, begin to appear in the interval 
between the end of the fourth and the beginning of the sixth month 
of foetal life, but Ecker is careful to point out that, not only the 
time, but the order, of their appearance is subject to considerahh; 
individual variation. In no case, however, are either the frontal or 
the temporal sulci the earliest. 

The first which appears, in fact, lies on the inner face of the hemi- 
sphere (whence doubtless Gratiolet, who does not seem to have ex- 
amined that face in his foetus, overlooked it), and is either the 
internal perpendicular (occipito-parietal), or the calcarine sulcus, 
these two being close together and eventually running into one 
another. As a rule the occipito-parietal is the earlier of the two. 

3. At the latter part of this jwriod, another sulcus, the “ posterio- 
parietal,” or “ Fissure of Eulando ’* is developed, and it is followed, in 
the course of the sixth month, hy the other principal sulci of the 
frontal, parietal, temporal and occipital lobes. There is, however, 
no clear evidence that one of these constantly appears before the 
other; and it is remarkable that, in the brain at the period described 
and figured by Ecker (1. c. p. 212-13, Taf. II. figs. 1, 2, 3, 4), tlie 
antero-temporal sulcus (scismre parallele) so characteristic of the 
ape’s brain, is as well, if not better developed than the fissure of 
Rolando, and is much more marked than the proper frontal sulci. 

Taking the facts as they now stand, it appears to me that the 
order of the appearance of the sulci and gyri in the foetal human 
brain is in perfect harmony with the general doctrine of evolution, 
and with the view that man has been evolved from some ape-like 
form ; thougli there can be no doubt that that form was, in many 
respects, different from any member of the Prfrmtes now living. 

Von Baer taught us, half a century ago, that, in the course of 
their development, allied animals put on at first, the characters (»f 
the greater groups to which they belong, and, by degrees, assunnJ 
those which restrict them within the limits of their family, genus, 
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and species ; and he proved, at the same time, that no develop- 
mental stage of a higher animal is precisely similar to the adult 
condition of any lower animal. It is quite correct to say that a 
frog passes through the condition of a fish, inasmuch as at one 
period of its life the tadpole has all the characters of a fish, and if 
it went no further, w ould have to be grouped among fishes. But it 
is equally true tliat a tadpole is very different from any known fish. 

In like manner, the brain of a human foetus, at the fifth month, 
may correctly be said to be, not only the brain of an ape, but that 
of an Arctopithecine or marmoset-like ape; for its hemispheres, 
with their great posterior lobster, and with no sulci but the sylvian 
and the calcarine, present the characteristics found only in the group 
of the Arctopithecine Primates. But it is equally true, as Gratiolet 
remarks, that, in its widely open sylvian fissure, it differs from the 
brain of any actual marmoset. No doubt it would be much more 
similar to the brain of an advanced foetus of a marmoset. But wq 
know nothing whatever of the development of the bi’ain in the 
marmosets. In the Flatyrbini jiroper, the only observation with 
which I am acquainted is due to Pansch, who found in the brain of 
a foetal Cehua A'pellUt in addition to the sylvian fissure and the deep 
calcarine fissure, only a very shallow antero-temporal fissure (scissure 
•purallele of Gratiolet). 

Now this fact, taken together with the circumstance that the 
antero-temporal sulcus is present in such Platyrhini as the Saimiri, 
which present mere traces of sulci on the anterior half of the ex- 
terior of the cerebral hemispheres, or none at all, undoubtedly, so far 
as it goes, affords fair evidence in favour of GratiolePs hypothesis, 
that the posterior sulci appear before the anterior, in the brains of 
the Platyrhini, But, it by no moans follows, that the rule which 
may hold good for the Platyrhini extends to the Catarhini. We 
have no information whatever resj meeting the development of the 
brain in the Cynomorpha; and, as regards the Avihropomorpha^ 
^mthing but the account of the biain of the Gibbon, near birth, 
already referred to. At the present moment there is not a shadow 

evidence to shew that the sulci of a chimpanzee’s, or orang’s, 
brain do not appear in the same order as a man’s. 

Gratiolet opens his preface with the aphorism : “ 11 cst dangereux 
“ dans les sciences de conclure trop vite.” I fear he must have for- 
i^etten this sound maxim by the time he hud reached the discussion 

the differences between men and apes, in the body of his work. 
^0 doubt, the excellent author of one of the most remarkable 



318 


THE DESCENT OF MAN. 


Paht L 


contributions to the just understanding of the mammalian brain 
which has ever been made, would have been the first to admit the 
insufficiency of his data had he lived to profit by the advance of 
inquiry. The misfortune is that his conclusic^s have been em- 
ployed by persons incompetent to appreciate their foundation, as 
arguments in favour of obscurantism.*® 

But it is important to remaik that, whether Gratiolet was right 
or wrong in his hypothesis respecting the relative order of a])- 
pearauce of tlie temporal and frontal sulci, the fact remains ; that, 
before either temporal or frontal sulci, appear, the foetal brain of 
man presents characters which are found only in the lowest group 
of the Prirmtes (leaving out the Lemurs) ; and that this is exactly 
what we should expect to be the case, if man has resulted from the 
gradual modification of the same form as that from which the other 
Primates have sprung. 

l^'or example, M. I’Abb^ • Le Darwinisms et Torigiue dc 
Lvicomte in his terrible pamphlet THomme,’ 1873. 
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SEXUAL SELECTION. 


CHAPTER VIII. 

PlUNOIPLES OF SeXXTAL SELECTION. 

Secondary sexual characters— Sexual selection — Manner of action — 
Excess of males— Polygamy— The male alone generally modifieil 
through sexual selection — Eagerness of the male — Vaiiibility of 
the male— Choice exerted by the female— Sexual compared with 
natural selection — Inheritance, at corresponding periods of life, at 
corresponding seasons of the year, and as limited by sex — Rela- 
tions between the several forms ot inheritance — Causes why one 
sex and the young are not mollified through sexual selection — 
Supplement on the proi)ortional numbers of the two sexes 
throughout the animal kingdom — The proportion of the sexes in 
relation to natural selection. 

With animals which have their sexes separated, the 
males necessarily differ from the females in their 
organs of reproduction; and these are the primary 
sexual characters. But the sexes often differ in what 
Hunter has called secondary sexual characters, which 
are not directly connected with the act of reproduc- 
tion ; for instance, >the male possesses certain organs of 
sense or locomotion, of which the female is quite 
destitute, or has them more highly-developed, in order 
that he may readily find or reach her ; or again the 
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male has special organs of prehension for holding 
her securely. These latter organs, of infinitely diver- 
sified kinds, graduate into those whick are commonly 
ranked as primary, and in some cases can hardly be 
distinguished from them ; we see instances of this in th(3 
complex appendages at the apex of the abdomen in 
male insects. Unless indeed we confine the term 
“ primary ” to the reproductive glands, it is scarcely 
possible to decide which ought to be called primary 
and which secondary. 

The female often differs from the male in having 
organs for the nourishment or protection of her young, 
such as the mammary glands of mammals, and the 
abdominal sacks of the marsupials. In some few cases 
also the male possesses similar organs, which are 
wanting in the female, such as the receptacles for th(3 
ova in certain male fishes, and those temporarily deve- 
loped in certain male frogs. The females of most bees 
are provided with a special apparatus for collecting and 
carrying pollen, and their ovipositor is modified into a 
sting for the defence of the larv® and the community. 
Many similar cases could be given, but they do not 
here concern us. There are, however, other sexual 
differences quite unconnected with the primary repro- 
ductive organs, and it is with these that we are nioro 
especially concerned — such as the greater size, strength, 
and pugnacity of the male, his weapons of offence or 
means of defence against rivals, his gaudy colouring 
and various ornaments, his power of song, and otlu'r 
such characters. ♦ 

Besides the primary and secondary sexual differencoH, 
such as the foregoing, the males and females of some 
animals differ in structures related to different habit'; 
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of life, and not at all, or only indirectly, to the repro- 
ductive functions. Thus the females of certain flies 
(CulicidaB and Tabanidse) are blood-suckers, whilst the 
males, living on flowers, have mouths destitute of 
mandibles.^ The males of certain moths and of some 
crustaceans {e,g. Tanais) have imperfect, closed mouths, 
and cannot feed. The complemental males of certain 
Cirripedes live like epiphytic plants either on the 
female or the hermaphrodite form, and are destitute 
of a mouth and of prehensile limbs. In these cases it 
is the male which has been modified, and has lost 
certain important organs, which the females possess. 
In other cases it is the female which has lost such 
])}irts ; for instance, the female glow-worm is destitute 
of wings, as also are many female moths, some of 
which never leave their cocoons. Many female 
parasitic crustaceans have lost their natatory legs. In 
some weevil-beetles (Curculioiiidae) there is a great 
difference between the male and female in the length 
of the rostrum or snout ; ^ but the meaning of this and 
of many analogous differences, is not at all understood. 
Differences of structure between the two sexes in 
relation to different habits of life are generally con- 
fined to the lower animals; but with some few birds 
the beak of the male differs from that of the female. In 
the Huia of New Zealand tno difference is wonderfully 
and we hear from Dr. Duller '^ that the male 
uses his strong beak in chiselling the larvrn of insects 
out of decayed wood, whilst the female probes the 

' Westwood, ‘Modern Class. ^ Kirby and ISpence, ‘Irtro- 

Insects,* vol. ii. 1810, p. 541. duction to Entomology,’ vol. iii. 
t’or the statement about Tanais, 182(5, ]). 309. 

'nentioned below, I am indebted * ‘ Birds of New Zealand, 
^0 Frit/, Midler. 1872, p. GG. 

y 
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softer parts with her far longer, much curved and 
pliant beak: and thus they mutually aid each other. 
In most cases, differences of structure between the 
sexes are more or less directly connected with the 
propagation of the species: thus a female, which 
has to nourish a multitude of ova, requires more 
food than the male, and consequently requires special 
means for procuring it. A male animal, which lives 
for a very short time, might lose its organs for pro- 
curing food through disuse, without detriment ; but he 
would retain his locomotive organs in a perfect state, 
so that he might reach the female. The female, on the 
other hand, might safely lose her organs for flying, 
swimming, or walking, if she gradually acquired habits 
which rendered such powers useless. 

We are, however, here concerned only with sexual 
selection. This depends on the advantage whieli 
certain indivirbials have over others of the same sox 
and species solely in respect of reproduction. When, 
as in the cases above mentioned, the two sexes differ in 
structure in relation to different habits of life, ihoy 
have no doubt been modified through natural selection, 
and by inheritance limited to one and the same sox. 
So again the primary sexual organs, and those for 
nourishing or protecting the young, come under tlio 
same influence ; for those individuals which geiieratrd 
or nourished their offspring best, would leave, eastern 
'paribus, the greatest number to inherit their superi- 
ority; whilst those which generated or nourislicd 
their offspring badly, would leave but few to inlnuit 
their weaker powers. As the male has to find tlic 
female, he requires organs of sense and locomotion, 
but if these organs are necessary for the otbe*' 
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purposes of life, as is generally t.lio case, they will 
have been developed through natural selection. When 
the male has found the female, he sometimes absolutely 
requires prehensile organs to hold her; thus Dr. 
Wallace informs me that the males of certain moths 
cannot unite with the females if their tarsi or feet are 
broken. The males of many oceanic crustaceans, when 
adult, have their legs and antennm modified in an ex- 
traordinary manner for the prehension of the female ; 
hence we may suspect that it is because these animals 
are washed about by the waves of the open sea, that 
they require these organs in order to propagate their 
kind, and if so, their development has been the result of 
ordinary or natural selection. Some animals extremely 
low in the scale have been modified for this same 
purpose; thus the males of certain parasitic worms, when 
fully grown, have the lower surface of the terminal part 
of their bodies roughened like a rasp, and with this they 
coil round and permanently hold tlie females.* 

When the two sexes follow exactly the same habits 
of life, and the male has the sensory or locomotive 
organs more highly developed than those of the female, 
it may be that the perfection of these is indispensable 


‘ M. Perrur advances this 
cuse (‘Kevue Scientifique,’ Eeb. 
L 1873, p. 865) as one fatal to 
die belief in sexual selection, 
aiasTimch as lie supposes that 1 
attiibute all the dillerences 
‘^'tween the sexes to sexual 
i^^'lcction. This distinguished 
'naturalist, therefore, like so 
inany other Frenchmen, has not 
talvL'n tlie trouble to understand 
' the first principles of sexual 
‘^lection. An Eni^^liKsh naturalist 


insists that the claspers of 
certain malo animals could not 
have been developed through 
the choice of the female I Had 
I not met with this remark, 1 
should not have thought it 
possible for any one to have 
read this chapter and to have 
imagined that I maintain that 
the choice of the female had 
anything to do with the deve- 
loj^ment of the prehensile organ; 
iU the male. 
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to the male for finding the female ; hut in the vast 
majority of cases, they serve only to give one male an 
advantage over another, for with sufiifcient time, the 
less well-endowed males would succeed in pairing with 
the females ; and judging from the structure of the 
female, they would be in all other respects equally 
well adapted for their ordinary habits of life. 8ince 
in such cases the males have acquired their present 
structure, not from being better fitted to survive in the 
struggle for existence, but from having gained an 
advantage over other males, and from having trans- 
mitted this advantage to their male offspring alone, 
sexual selection must here have come into action. It 
was the importance of this distinction which led me to 
designate this form of selection as Sexual Selection. 
So again, if the chief service rendered to the male by 
his prehensile organs is to prevent the escape of the 
female before the arrival of other males, or when 
assaulted by them, these organs will have been perfected 
through sexual selection, that is by the advantage 
acquired by certain individuals over their rivals. But 
in most cases of this kind it is impossible to distinguish 
between the effects of natural and sexual selection. 
Whole chapters could be filled with details on the differ- 
ences between the sexes in their sensory, locomotive, 
and prehensile organs. As, however, these structures 
are not more interesting than others adapted for the 
ordinary purposes of life I shall pass them over almost 
entirely, giving only a few instances under each class. 

There are many other structures and instincts which 
must have been developed through sexual selection- 
such as the weapons of offence and the means of defence 
of the males for fighting with and driving away tlicir 
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rivals— their courage and pugnacity — their various 
ornaments — their contrivances for producing vocal or 
instrumental music — and their glands for emitting 
odours, most of these latter structures serving only to 
allure or excite the female. It is clear that these cha- 
racters are the result of sexual and not of ordinary se- 
lection, since unarmed, unornamented, or unattractive 
males would succeed equally well in the battle for life 
and in leaving a numerous progeny, but for the presence 
of better endowed males. We may infer that this would 
be the case, because the females, which are unarmed and 
unornamented, are able to survive and procreate their 
kind. Secondary sexual characters of the kind just 
referred to, will be fully discussed in the following 
chapters, as being in many respects interesting, but 
especially as depending on the will, choice, and rivalry 
of the individuals of either sex. When we behold two 
males fighting for the possession of the female, or 
several male birds displaying their gorgeous plumage, 
and performing strange antics before an assembled 
body of females, we cannot doubt that, though led by in- 
stinct, they know what they are about, and consciously 
exert their mental and bodily powers. 

Just as man can improve the breed of his game-cocks 
by the selection of those birds which are victorious in 
the cockpit, so it appears that the strongest and most 
vigorous males, or those provided with the best 
weapons, have prevailed under nature, and have led to 
the improvement of the natural breed or species. A 
slight degree of Variability leading to some advantage, 
however slight, in reiterated deadly contests would 
suffice for the work of sexual selection; and it is 
tortain that secondary sexual characters are eminently 
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variable. Just as man can give beauty, according to 
his standard of taste, to his male poultry, or more 
strictly can modify the beauty originally acquired by 
the parent species, can give to the Sebright bantam a 
new and elegant plumage, an erect and peculiar 
carriage — so it appears that female birds in a state of 
nature, have by a long selection of the more attractive 
males, added to their beauty or other attractive quali- 
ties. No doubt this implies powers of discrimination 
and taste on the part of the female which will at first 
appear extremely improbable ; but by the facts to be 
adduced hereafter, I hope to be able to shew that the 
females actually have these powers. When, however, 
it is said that the lower animals have a sense of beauty, 
it must not be supposed that such sense is comparable 
with that of a cultivated man, with his multiform and 
complex associated ideas. A more just comparison would 
be between the taste for the beautiful in animals, and 
that in the lowest savages, who admire and deck them- 
selves with any brilliant, glittering, or curious object. 

From our ignorance on several points, the precise 
manner in which sexual selection acts is somewhat 
uncertain. Nevertheless if those naturalists who 
already believe in the mutability of species, will read 
the following chapters, they v^^ill, I think, agree with 
me, that sexual selection has played an important part 
in the history of the organic world. It is certain that 
amongst almost all animals there is a struggle between 
the males for the possession of the female. This fact 
is so notorious that it would be superfluous to give 
instances. Hence the females have the opportunity of 
selecting one out of several males, on the supposition 
that their mental capacity suffices for the exertion of a 
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choice. In many cases special circumstances tend to 
make the struggle between the males particularly severe. 
Thus the males of our migratory birds generally arrive 
at their places of breeding before the females, so that 
many males are ready to contend for each female. I 
am informed by Mr. Jenner Weir, that the bird-catchers 
assert that this is invariably the case with the night- 
ingale and blackcap, and with respect to the latter he 
can himself confirm the statement. 

Mr. Swaysland of Brighton has been in the habit, 
during the last forty years, of catching our mi- 
gratory birds on their first arrival, and he has never 
known the females of any species to arrive before their 
males. During one spring he shot thirty-nine males 
of Bay’s wagtail {Biidytes Baii) before he saw a single 
female. Mr. Gould has ascertained by the dissection 
of those snipes which arrive the first in this country, 
that the males come before the females. And the like 
holds good with most of the migratory birds of the 
United States.® The majority of the male salmon in 
our rivers, on coming up from the sea, are ready to 
breed before the females. So it appears to be with 
frogs and toads. Throughout the great class of insects 
the males almost always are the first to emerge from 
the pupal state, so that they generally abound for a 
time before any females can be seen.® The cause of 

® J. A. Allen, on the dichogamous ; that is, their 
‘ Mammals and Winter Birds of male and female organs are not 
Florida,’ Bull. Comp. Zoology, ready at the same time, so that 
llai-vard College, j). 208 . they cannot be self-fertilised. 

® Even with thosih plants in Now in such ilowers, the pollen 

which the sexes are separate, the is in general matured before the 

male flowers are generally stigma, though there are excep- 

iJiature before the female. As tional cases in which the female 

lirst shewn by C. K. Sprengel, organs are beforehand, 
many hermaphrodite plants are 
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this difler(3iice between the males and females in tlieir 
periods of arrival and maturity is sufficiently obvious. 
Those males which annually first migiated into any 
country, or which in the spring were first ready to 
breed, or were the most eager, would leave the largest 
number of oflspring ; and these would tend to inherit 
similar instincts and constitutions. It must be borne in 
mind that it would have been impossible to change 
very materially the time of sexual maturity in the 
females, without at the same time ijiterfering with the 
period of the production of the young — a period whicli 
must be determined by the seasons of the year. On 
the whole there can be no doubt that with almost all 
animals, in which the sexes are separate, there is a 
constantly recurrent struggle between the males lor 
the possession of the j’emales. 

Our difficulty in regard to sexual selection lies in 
understanding how it is that the males which conquer 
other males, or those which prove the most attractiv(‘ 
to the females, leave a greater number of offspring to 
inherit their superiority than their beaten and les:- 
attractive rivals. Unless this result does follow, tin* 
characters which give to certain males an advantage 
over others, could not l)e perfected and augmented 
through sexual selection. When the sexes exist m 
exactly equal numbers, the worst-endowed males will 
(except where polygamy prevails), ultimately find 
females, and leave as many offspring, as well fitted foi 
their general habits of life, as the best-endowed mab'. . 
From various facts and considerations, I former i\ 
inferred that with most animals, in which siicondary 
sexual characters are well developed, the males con- 
siderably exceeded the females in number ; but this ey 
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not by any means always true. If tlio males were to 
the females as two to one, or as three to two, or even 
in a somewhat* lower ratio, the whole affair would be 
simple ; for the better-armed or more attractive males 
would leave the largest number of offspring. But 
after investigating, as far as possible, the numerical 
proportion of the sexes, I do not believe that any great 
inequality in number commonly exists. In most cases 
sexual selection appears to have been effective in the 
following manner. 

Let us take any species, a ])ird for instance, and 
divide the females inhabiting a district into two equal 
bodies, the one consisting of the more vigorous and 
better-nourished individuals, and the other of the less 
vigorous and healthy. The former, there can bo little 
doubt, would be ready to breed in the spring before the 
others; and this is tire opinion of j\lr. Jenner Weir, 
who has carefully attended to the habits of birds 
during many years. There can also be no doubt 
that the most vigorous, best-nourished and earliest 
brooders would on an average succeed in rearing the 
largest num])er of fine offspring.'^ The males, as we 
liave seen, are generally ready to breed before the 
fomales ; the strongest, and with some species the best 
armed of the males, drive away the weaker ; and the 
Ibrmcr would then unite with tlie more vigorous and 
better -nourished females, because they are the first 

niere is excellent evidence “bo smaller and palei -coloured 
on the character of the offspring “ than those hatched I’arlier in 
IbjiH an experieucci.^ ornithulo- “the season. In cases where 
'^ist. Mr. J. A. Allen, ill SI )eak- “several broods are reared each 
(‘Mammals and Winter “year, as a general rule the 
ibrds of E. Florida,’ p. 229) of “ biids of the earlier broods seem 
hie later broods, after the acci- “in all resi)eets the must perfect 
‘I'-ntid destruction of the first, “ and vigorous.” 

"-ys that those “are found to 
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to breed. Sacb vigorous pairs would surely rear a 
larger number of offspring than the retarded females, 
which would be compelled to unite with the conquered 
and less powerful males, supposing the sexes to be 
numerically equal ; and this is all that is wanted to 
add, in the course of successive generations, to the 
size, strength and courage of the miiles, or to improve 
their weapons. 

But in very many cases the males which conquer 
their rivals, do not obtain possession of the females, 
independently of the choice of the latter. The court- 
ship of animals is by no means so simple and short an 
afi*air as might be thought. The females are most 
excited by, or prefer pairing with, the more ormi 
mented males, or thorjc which are the best songsters, 
or play the best antics; but it is obviously prol)al)K' 
that they would at the same time prefer the more 
vigorous and lively males, and this has in some cases 
been confirmed by actual observation.^ Thus the more 
vigorous females, which are the first to breed, will 
have the choice of many males ; and though they may 
not always select the strongest or best armed, the/ 
will select those which are vigorous and well ariiufl, 
and ill other respects the most attractive. Both sexc*-, 
therefore, of such early pairs would as above explained, 
have an advantage over others in rearing ofisprin,; . 

* llermaiiu Muller has cornu '■* VVitli icapcct to puuliry, i 
to this same conclusion with have recoivocl information, li' ! - 
respect to those icmale bees after to h(^ given, to this circ C. 
which are tlie lirst t(> eiiier;^e Kven witlV’oiids, such as pigeu:;.'- 
from the pupa eacli yciir. See which ])air for life, the leiuale, 
his remarKahle essay, ‘ Atiwen- I hear from Mr. Jeuner Wcio 
(lung den Daiwiirsciicn Echic will desert her mnto if lie 
auf Bicinen,’ ‘ Verb. d. V. Jalirg.’ injured or grows weak. 

XX ix. p 45. 
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and this apparently has sufficed during a long course 
ol* generations to add not only to the strength and 
fighting poweTs of the males, but likewise to their 
various ornaments or other attractions. 

In the converse and much rarer case of the males 
selecting particular females, it is plain that those 
which were the most vigorous and had conquered 
others, would have the freest choice ; and it is almost 
certain that they would select vigorous as well as 
attractive females. Such pairs would Lave an advan- 
tage in rearing offspring, more especially if the male 
liad the power to defend the female during the pairing- 
season as occurs with some of the higher animals, or 
aided her in providing for the young. The same 
principles would apply if each sex preferred and 
selected certain individuals of the opposite sex; sup- 
posing that they selected not only the more attractive, 
but likewise the more vigorous individuals. 

Numerical Proportion of the Tivo Sexes . — I have 
remarked that sexual selection would be a simple affair 
if the males were considerably more numerous than 
tlic females. Hence I was led to investigate, as far as 
I could, the proportions between the two sexes of as 
many animals as possible ; but the materials are scanty. 
1 will here give only a brief abstract of the results, 
retaining the details for a supphimontary discussion, 
so as not to interfere witli the course of my argument. 
Domesticated animals alone afford the means of 
ascertaining the proportional numbers at birth ; but 
J'o records have been specially kept for this purpose, 
hy indirect means, however, I have collected a con- 
siderable body of statistics, from wliich it appears that 
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witli most of our domestic animals the sexes are nearly 
equal at birth. Thus 25,560 births of race-horses 
have been recorded during twenty-one ‘years, and the 
male births were to the female births as 99*7 to 100. 
In greyhounds the inequality is greater than with any 
other animal, for out of 6878 births during twelve 
years, the male births were to the female as 110*1 to 
1 00. It is, however, in some degree doubtful whether 
it is safe to infer that the proportion would be the 
same under natural conditions as under domestication ; 
for slight and unknown differences in the conditions 
affect the proportion of the sexes. Thus with man- 
kind, the male births in England are as 104*5, in 
llussia as 108*9, and with the Jews of Livonia as 120, 
to 1(j0 female births. But I sliall recur to this curious 
point of the excess of male births in the supplement to 
this chapter. At the Cape of Good Hope, however, 
male children of European extraction have been born 
during several years in the proportion of between 90 
and 99 to 100 female children. 

For our present purpose we are concerned with the 
proportion of the sexes, not only at birth, but also ui 
maturity, and this adds another element of doubt ; for 
it is a well-ascertained fact that with man the number 
of males dying before or during birth, and during tlie 
first few years of infancy, is considerably larger tlnm 
that of females. So it almost certainly is with male 
lambs, and probably with some other animals. The 
males of some species kill one another by fighting ; or 
they drive one another about until they become greatly 
emaciated. They must also be often exposed to various 
dangers, whilst wandering about in eager search for 
the females. In many kinds of fish the males are miu4‘ 
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smaller than the foniales, and they are holleved often 
to be devoured by the latter, or by other fishes. The 
females of soAe birds appear to die earlier than the 
males; they are also liable to be destroyed on their 
nests, or whilst in charge of their young. With 
insects the female larvae are often larger than those of 
the males, and would consequently be more likely to 
be devoured. In some cases the mature females are 
less active and less rapid in their movements than the 
males, and could not escape so well from danger. 
Hence, with animals in a state of nature, we must rely 
on mere estimation, in order to judge of the propor- 
tions of the sexes at maturity ; and this is but little 
trustworthy, except when the inequality is strongly 
marked. Nevertheless, as far as a judgment can be 
formed, we may conclude from the facts given in the 
supplement, that the males of some few mammals, of 
many birds, of some fish and insects, are considerably 
more numerous than the females. 

The proportion between the sexes fluctuates slightly 
during successive years : thus with race-horses, for 
( very 100 mares born the stallions varied from 107*1 
in one year to 9-i*6 in another year, and with grey- 
liouiids from 110 '3 to 95*3. But had larger numbers 
been tabulated throughout an area more extensive than 
England, these fluctuations would probably liave dis- 
appeared ; and such as they are, would hardly suffice 
to lead to effective sexual selection in a state of nature. 
Nevertheless, in^the cases of some few wild animals, as 
shown in the supplement, the proportions seem to 
fluctuate either during differ ei it seasons or in different 
localities in a sufficient degree to lead to such selection. 
I'Or it should be observed that any advantage, gained 
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during certain years or in certain localities by those 
males wliich were able to conipier their rivals, or were 
the most attractive to the females, would probably be 
transmitted to the offspring, and would not subse 
quently be eliminated. During the succeeding seasons, 
when, from the equality of the sexes, every male was 
able to procure a female, the stronger or more at- 
tractive males previously produced would still have at 
least as good a chance of leaving offspring as the 
weaker or less attractive. 

Folygamy,— Tlio practice of polygamy leads to the 
same results as would follow from an actual inequality 
in the number of the sexes ; for if each male secures 
two or more females, many males cannot pair ; and tJu; 
latter assuredly will be the weaker or less attractive 
individuals. Many mammals and some few birds are 
polygamous, but with animals belonging to tlie lower 
classes I have found no evidence of this habit. The 
intellectual powers of such animals are, perhaps, noi 
sufBcient to lead them to collect and guard a harem ol 
females. That some relation exists between polygamy 
and the development of secondary sexual (diaracters, 
appears nearly certain ; and this suppoi fcs the view 
that a numerical preponderance of males would hr 
eminently favourable to the action of sexual selectioii. 
Nevertheless many animals, which are strictly mono 
gamous, especially birds, display strongly-niarkw! 
secondary sexual characters ; wdiilst some few animal - 
which are polygamous, do not have such characters. 

We will first briefly run through the mammals, aid 
then turn to birds. The gorilla seems to be pol\- 
gamous, and the male differs considerably from thp 
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female ; so it is witlj some baboons, wbieli live in herds 
containing twice as many adult females as males. In 
South AmericcI the Mycete^ caraya presents well-marked 
sexual differences, in colour, beard, and vocal organs ; 
and the male generally lives with two or three wives ; 
the male of the (J(‘^ms capihv'nns differs somewhat from 
the female, and appears to be polygamous. Little 
is known on this head with respect to most other 
monkeys, but some species are strictly monogamous. 
The ruminants are eminently polygamous, and they 
present sexual differences more frequently than ahnost 
any other group of mammals ; this holds good, especially 
in their weapons, but also in other characters. Most 
deer, cattle, and slieop are polygamous ; as are most 
antelopes, though some are monogamous. Sir Andrew 
Smith, in speak i.og of the anl elopes of South Africa, 
says that in herds of about a dozen there was rarely 
more than one mature male. Tbo Asiatic AntiIo2}p 
idir/a appears to he the most inordinato polygamist in 
the world; for Pallas states that the male drives 
away all rivals, and collects a herd of about a hundred 
iVmales and kids togothor ; the roinale is hornless and 
has softer hair, but does not otlicrwise diiVer much from 
ilie male. The wild horse of tlie Falkland Islands and 
of the Western Slates of N. America is polygamous, 


^®(>n tho Gorilla, Sava*:!:e and 
''' yman, ‘ i^oatoii.J'.airiiai of Xal. 

voL V. 1S15-17, ]). 

' n Cynoco] chains, UrL'birsMlln.st. 
'’iii'Tleben,’ ib i. s. 77. 

Mycetes, r, ‘ Natiir- 

,^<-j-cb. : SiLiigctbirro von Para- 
isao, SR. 11, 20. (Abus, 
ibid. s. lOS. 

I’allas, ‘ S|/icilcgia Zoolos:., 


Kiisc.' xii. 1777, n. 29. Sir 
Andrew Sinich, ‘ Illustrations of 
tho Zoolo^cy of S. AlVic;i,' 1849, 
])1. 29, on the K«4>nfl. Owen, in 
l)is ‘Anatony of Vertebrates’ 
(vdl. iii. 1808j p. gives a 
table. showing ineideiitally wbieli 
species of antelo]>es arc grega- 
ri<niB. 
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but, except in his greater size and in the proportions 
of liis body, differs but little from the mare. The wild 
boar presents well-marked sexual chai actors, in his 
great tusks and some other points. In Europe and in 
India he loads a soli 1 ary life, except during the breed- 
ing-season ; but as is believed by Sir W. Elliot, who 
has had many opportunities in India of observing this 
animal, he consorts at tliis season with scweral females. 
Whether tliis holds good in Europe is doubtful, but it 
is supported by some evidence. The adult male Indian 
elephant, like the boar, passes much of liis tiim^ in soli- 
tude ; but as Dr. (bxmpbell states, when with others, 
“ it is rare to lind more than one mahi with a whole 
‘‘ herd of females ; the larger mah's oxjielling or 
killing the smallei' and weaker ones. The male differs 
from the female in his immense tu ks, greater size, 
strength, and endurance; so great is the difference in 
these res])e(d.s, that the males when caught arc valued 
at one-lifth more than the femalesd'^ The sexes of 
other pachydermatous animals differ very little or not 
at all, and, as Car as known, they are not polygamists. 
Nor have I heard of any s])ecies in the Orders oi 
Clieiroptera, Edentata, Insectivora and Eodents beini- 
polygamous, excepting that amongst the Eodcnts, th? 
common rat, according to some rat-catchers, lives with 
several females. Nevertheless the two sexes of some 
sloths (iildoiilata) differ in the character and colour el 
certain patclies of liair on their shoulders. A tkI 
many kinds of bats (Oheiropteia) present well-mark< 1 
sexual differences, clii(dly in tlic males possessiu;*' 

Dr. Campbell, in ‘ Pmc. Asiatic Sue. ol Bengal,’ M:’'-'; 

Zcx^log. Soc.’ p. 138. Sec 1808. 

also an interesting pa].er, by Dr. Dray, in ‘Annals anti 

Cieilt, Johnstone, in ‘ I’ruc. jMa-. of Nat. llist.’ 1871, ]>. ‘ll’'*- 
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odoriferous glands and ponelies, and by tljeir being of a 
lighter colour.*^ In the great order of Kodents, as far 
as I ean learn,* tiie sexes rarely dilbn-, and when they 
do so, it is but slightly in the tint of the fur. 

As I hear from Sir Andrew Smith, the lion in Soutli 
Africa sometimes lives with a single female, but 
geii ('rally with more, and, in one (‘aso, was found with 
as many as live females; so that lie is polygamous. 
As far as T can discover, he is the only polygamist 
amongst all the tcnuostrial Carnivora, and ho alone 
presents well-marked sexual characters. If, however, 
we turn to the marine Carnivora, as we sliall hereafter 
see, the case is widely diilerent ; for many species of 
seals oiler extraordinary sexual differences, and they 
are eminently polygamous. I'hus, according to l\'ron, 
the male Sf^a-elephant of the Southern Ocean always 
possesses several females, and the sea-lion of Forster is 
said to be surrounded by from twenty to thirty females. 
Ill the North, the male sea-bear of St'dler is accom- 
panied by even a greater number of females. It is an 
interesting fad, as Dr. Gill remarks,^^ that in the 
monogamous species. “ or those living in small com- 
“munities, there is little difference in size between the 
‘‘males and females; in the social species, or rather 
those of which the males have harems, the males are 
‘‘ vastly larger than the females.” 

Amongst birds, many speci(?s, the sexes of which 
hifer greatly from each other, are certainly monoga- 
'‘inus. In great llritain wo see well-marked sexual 
diilereiices, for iu’stance, in the wild-dmdc wiiic^h pairs 

See Dr. Dubsuu’ii oxcclient The Eared Seals, ‘A niericaii 

{ ill ‘Pmc. Zuolog. Soc.’ Naturalist,’ vol. iv., Jan. 1871. 
p. 241. 

Z 
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with a single female, the common blackbird, and the 
bullfinch which is said to pair for life. I am informed 
by Mr. Wallace that the like is true oi^ the Chatterers 
or CotingidaB of South America, and of many other 
birds. In several groups I have not been able to 
discover whether the species are polygamous or mono- 
gamous. Lesson says that birds of paradise, so re- 
markable for their sexual differences, are polygamous, 
but Mr. Wallace doubts whether he had sufficient 
evidence. Mr. Salvin tells me he has been led to 
believe that humming-birds are polygamous. The 
male widow-bird, remarkable for his caudal plumes, 
certainly seems to be a polygamist.^® I have been 
assured by Mr. Jenner Weir and by others, that it is 
somewhat common for three starlings to frequent the 
same nest ; but whether this is a case of polygamy or 
polyandry has not been ascertained. 

The Gallinacese exhibit almost as strongly marked 
sexual differences as birds of paradise or humming- 
birds, and many of the species are, as is well known, 
polygamous ; others being strictly monogamous. 
What a contrast is presented between the sexes of the 
polygamous peacock or pheasant, and the monogamous 
guinea-fowl or partridge ! Many similar cases could 
be given, as in the grouse tribe, in which the males of 
the polygamous capercailzie and black-cock differ 
greatly from the females; whilst the sexes of tlio 
monogamous red grouse and ptarmigan differ very 

“ ‘ The Ibis,* vol. iii. 1861 p, see L. Lloyd, ‘ Game Birds of 
133, on the Progne Widow- Sweden,* x8G7, p. 19, and 182. 
bird. See also on the Vidiia Montagu and Selby speak of 

axillaris, ihid. vol. ii. 1860, p. the Black Grouse as polygainoiia 
211. On the polygamy of the and of the Red Grouse as mouo- 
Capercailzie and Great Bustard, gamous. 
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little. In the Cursores, except amongst the bustards, 
few species offer strongly-marked sexual differences, 
and the great l^ustard {Otis tarda) is said to be poly- 
gamous. With the Grallatores, extremely few species 
differ sexually, but the ruff {Machetes pugnax) affords a 
marked exception, and this species is believed by 
Montagu to be a polygamist. Hence it appears that 
amongst birds there often exists a close relation 
between polygamy and the development of strongly- 
marked sexual differences. I asked Mr. Bartlett, of 
the Zoological Gardens, who has had very large ex- 
perience with birds, whether the male tragopan (one of 
the Gallinacess) was polygamous, and I was struck by 
his answering, ‘‘ I do not know, but should think so 
‘‘ from his splendid colours.” 

It deserves notice that the instinct of pairing with a 
single female. is easily lost under domestication. The 
wild-duck is strictly monogamous, the domestic-duck 
highly polygamous. The Kev. W. D. Fox informs me 
that out of some half-tamed wild-ducks, on a large 
pond in his neighbourhood, so many mallards were 
shot by the gamekeeper that only one was left for 
every seven or eight females; yet unusually large 
broods were reared. The guinea-fowl is strictly 
monogamous ; but Mr. Fox finds that his birds succeed 
best when he keeps one cock to two or three hens. 
Canary-birds pair in a state of nature, but the breeders 
in England successfully put one male to four or five 
females. I have noticed these cases, as rendering it 
probable that wild* monogamous species might readily 
become either temporarily or permanently polygamous. 

Too little is known of the habits of reptiles and 
fishes to enable us to speak of their marriage arrange- 
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ments. The stickle-back (Gasterosteus), however, is 
said to be a polygamist ; and the male during the 
breeding season differs conspicuously from the female. 

To sum up on the means through which, as far as 
we can judge, sexual selection has led to the deve- 
lopment of secondary sexual characters. It has been 
shewn tliat the largest number of vigorous offspring 
will be reared from the pairing of the strongest and 
best-armed males, victorious in contests over other 
males, with the most vigorous and best-nourished 
females, which are the first to breed in the spring. If 
such females select the more attractive, and at the 
same time vigorous males, they will rear a larger 
number of offspring than the retarded females, which 
must pair with the less vigorous and less attractivci 
males. So it will be if the more vigorous males select 
the more attractive and at the same time healthy and 
vigorous females ; and this will especially hold good if 
the male defends the female, and aids in providing food 
for the young. The advantage thus gained by the 
more vigorous pairs in rearing a larger number of 
offspring has apparently sufficed to render sexual 
selection efficient. But a large numerical prepon- 
derance of males over females will be still more 
efficient ; whether the preponderance is only occasional 
and local, or permanent ; whether it occurs at birth, or 
afterwards from the greater destruction of the females ; 
or whether it indirectly follows from the practice of 
polygamy. 

The Male generally more modified than the Female.— 
Throughout the animal kingdom, when the sexes did *’ 
” Noel Humphreys, ‘ iliver Gardens,’ 1857. 
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in external appearance, it is, with rare exceptions, the 
male which has been the more modified ; for, generally, 
the female retaihs a closer resemblance to the young of 
her own species, and to other adult members of the 
game group. The cause of this seems to lie in the 
males of almost all animals having stronger passions 
than the females. Hence it is the males that fight 
together and sedulously display their charms before 
the females ; and the victors transmit their superiority 
to their male offspring. Why both sexes do not thus 
acquire the characters of their fathers, will be con- 
sidered hereafter. That the males of all mammals 
eagerly pursue the females is notorious to every one. 
So it is with birds ; but many cock birds do not so 
much pursue the hen, as display their plumage, per- 
form strange antics, and pour forth their song in her 
presence. The male in the few fish observed seems 
much more eager than the female ; and tlie same is 
true of alligators, and apparently of Batrachians. 
Tiiroughout the enormous class of insects, as Kirby 
remarks,^*’ “ the law is, that the male shall seek the 
“female.” Two good authorities, Mr. Blackwall and 
Mr. C. Spence Bate, tell me that the males of spiders 
and crustaceans are more active and more erratic in 
tlieir habits than the females. When the organs of 
sense or locomotion are present in the one sex of insects 
and crustaceans and absent in the other, or when, as is 
frequently the case, they are more highly developed in 
the one than in the other, it is, as far as I can discovei*, 
^ilmost invariably the male which retains such organs, 
or has them most developed ; and this shews that the 

Kirby and Spence, ‘ Introduction to Entomology, vol. iil 
p. 342 . 
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male is the more active member in the courtship of the 
sexes.^® 

The female, on the other hand, with the rarest 
exceptions, is less eager than the male. As the illus- 
trious Hunter^® long ago observed, she generally 
requires to be courted ; ” she is coy, and may often 
be seen endeavouring for a long time to escape from 
the male. Every observer of the habits of animals will 
be able to call to mind instances of this kind. It is 
shown by various facts, given hereafter, and by the 
results fairly attributable to sexual selection, that the 
female, though comparatively passive, generally exerts 
some choice and accepts one male in preference to 
others. Or she may accept, as appearances would 
sometimes lead us to believe, not the male which is the 
most attractive to her, but the one which is the least 
distasteful. The exertion of some choice on the part of 
the female seems a law almost as general as the 
eagerness of the male. 

We are naturally led to enquire why the male, in so 
many and such distinct classes, has become more eager 
than the female, so that he searches for her, and plays 
the more active part in courtship. It would be no 
advantage and some loss of power if each sex searched 


One parasitic fJymenopter- 
ous insect (Westwood, ‘Modern 
Class, of Insects,* vol. ii. p. 160) 
forms an exception to the rule, 
as tlie male has rudimentary 
wings, and never quits the cell 
in which it is born, whilst the 
female has well-developed wings. 
Audouin believes that the fe- 
males of this species are impreg- 
nated by the males which are 
bom in the same cells with 


them ; but it is much more 
probable that the females visit 
other cells, so that close inter- 
breeding is thus avoided. We 
shall hereafter meet in various 
classes, Yil^h a few exceptional 
cases, in which the female, 
instead of the male, is the seeker 
and wooer. , 

‘Essays and Observations, 

edited by Owen, vol. i. 1861, p 
194. 
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for the other; but why should the male almost always 
be the seeker ? The ovules of plants after fertilisation 
have to be nourished for a time ; hence the pollen is 
aecessarily brought to the female organs — being placed 
on the stigma, by means of insects or the wind, or by 
the spontaneous movements of the stamens; and in 
the Alg80, &c., by the locomotive power of the anthero- 
zooids. With lowly-organised aquatic animals, per- 
manently affixed to the same spot and having their 
sexes separate, the male element is invariably brought 
to the female ; and of this we can see the reason, for 
even if the ova were detached before fertilisation, and 
did not require subsequent nourishment or protection, 
there would yet be greater difficulty in transporting 
them than the male element, because, being larger than 
the latter, they are produced in far smaller numbers. 
So that many of the lower animals are, in this 
respect, analogous with plants.^^ The males of affixed 
and aquatic animals having been led to emit their 
fertilising element in this way, it is natural that any 
of their descendants, which rose in the scale and 
became locomotive, should retain the same habit ; and 
they would approach the female as closely as possible, 
in order not to risk the loss of the fertilising element 
in a long passage of it through the water. With some 
few of the lower animals, the females alone are fixed, 
and the males of these must be the seekers. But it is 
difficult to understand why the males of species, of 
^vhich the progenitors were primordially free, should 
invariably have acquired the habit of approaching the 

^ Prof. Sachs (‘ Lehrbuch der “ verhalt sich die eine bei der 
Botamk,* 1870, s. 633) in speak- “Vereinigung activ, , . . die 
of the male and female “andere erscheint bei der Vc;' 
reproductive cells, remarks, “ reinigung passiv.” 



344 


TUB DESOKKT OF MAK 


Paut II 


females, instead of being approached by them. But in 
all cases, in order that the males should seek efhciently, 
it would be necessary that they shoifld be endowed 
with strong passions ; and the acquirement of such 
passions would naturally follow from the more eager 
leaving a larger number of offspring than tlie less 
eager. 

The great eagerness of the males has thus indirectly 
led to their much more frequently developing secondary 
sexual characters than the females. But the develop- 
ment of such characters would be much aided, if the 
males were more liable to vary than the females — as I 
concluded they were — after a long study of domesti- 
cated animals. Von Nathusius, who has had very wide 
experience, is strongly of the same opinion.^^ G^ood 
evidence also in favour of this conclusion can be 
produced by a comparison of the two sexes in mankind. 
During tlie Novara Expedition^® a vast number of 
■ measurements was made of various parts of the body 
in different races, and the men were found in almost 
every case to present a greater range of variation than 
the women ; but I shall have to recur to this subject in 
a future chapter. Mr. J. Wood,^^ who has carefully 
attended to the variation of t)ic muscles in man, puts 
in italics the conclusion that “ the greatest number of 

abnormalities in each subject is found in the males.” 
He had previously remarked that “altogether in 

^ ‘ Vortrage liber Viehzucht,’ variability of the males ( f 
1872, p. 63. domesticated animals, see my 

^ ‘ Keiseder Novara : Arithro- ‘Variation of Animals and 
polog. Theil,’ 1867, ss. 216-266. Plants under Domestication,’ 
The results were calculated by vol. ii. 1868, p. 76. 

Dr. Weisbach from measure- ^ * Proceedings Royal Soc.’ 
mentsmade byDrs. K. Scherzer vol. xvi. July 1868, pp. 519 and 
and 3chvvarz. On the greater 524. 
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subjects, the varieties of redundancy were found to 
“be half as many again as in females, contrasting 
“widely with ‘the greater frequency of deficiency in 
“ females before described.” Professor Macalister like- 
wise remarks that variations in the muscles “ are 
“probably more common in males tha.n females.” 
Certain muscles which are not normally present in 
mankind are also more frequently developed in the 
male than in the female sex, although exceptions to 
this rule are said to occur. Dr. Burt Wilder has 
tabulated the cases of 152 individuals with supernu- 
merary digits, of which 86 were males, and 39, or less 
than half, females, the remaining 27 being of unknown 
sex. It should not, however, be overlooked that women 
would more frequently endeavour to conceal a deformity 
of this kind than men. Again, Dr. L. Meyer asserts 
that the ears of man are more variable in form than 
those of a woman. Lastly the temperature is more 
variable in man tlian in woman.^® 

The cause of the greater general variability in the 
male sex, than in the female is unknown, except in so 
far as secondary sexual characters are extraordinarily 
variable, and are usually confined to the males ; and, as 
we shall presently see, this fact is, to a certain extent, 
intelligible. Through the action of sexual and natural 
selection male animals have been rendered in very 
many instances widely different from their females; 
but independently of selection the two sexes, from 

‘Proc. Royal Crish Aca- ^ The conclusions recently 
tlemy,’ vol. x. 1868, p. 123. arrived at by Dr. J. Stockton 

^ ‘Massachusetts Medical Hough, on the temperature of 
^oc.’ vol. ii. No. 3, 1868, p. 9. man, are given in the ‘ Pop. 

^ ‘ Archiv fiir Path, Anat. Science Review,’ Jan. 1st 1874 

mid Phys.’ 1871, p. 488. p. 97. 
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differing constitutionally, tend to vary in a somewhat 
different manner. The female has to expend much 
organic matter in the formation of her ova, whereas 
the male expends much force in fierce contests with 
his rivals, in wandering about in search of the female, 
in exerting his voice, pouring out odoriferous secre- 
tions, &c. : and this expenditure is generally concen- 
trated within a short period. The great vigour of the 
male during the season of love seems often to intensify 
his colours, independently of any marked difference 
from the female.^® In mankind, and even as low down 
in the organic scale as in the Lepidoptera, the tem- 
perature of the body is higher in the male than in the 
female, accompanied in the case of man by a slower 
pulse.^® On the whole the expenditure of matter and 
force by the two sexes is probably nearly equal, 
though effected in very different ways and at different 
rates. 

From the causes just specified the two sexes can 
hardly fail to differ somewhat in constitution, at leayt 
during the breeding season ; and, although they may 
be subjected to exactly the same conditions, they will 
tend to vary in a different manner. If such variations 
are of no service to either sex, they will not be accu- 
mulated and increased by sexual or natural selection 


^ Prof. Maiitegazza is in- 
clined to believe (‘ Lettera a 
Carlo Darwin,’ ‘Arcbivio per 
I’Anthropologia,* 1871, p. 306) 
that the bright colours, common 
in so many male animals, are 
due to the presence and reten- 
tion by them of the spermatic 
fluid ; but this can hardly be 
the case ; for many male birds, 
for instance young pheasants. 


become brightly coloured in the 
autumn of their first year. 

For mankind, see Dr. J. 
Stockton Hough, whose con- 
clusions are given in the * Pop. 
Science Pbview,’ 1874, p. 07 . 
See Girard’s observations on the 
Lepidoptera, as given in tlie 
‘ Zoological Record,’ 1869, p 
347, 
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Nevertheless, they may become permanenfc if the 
exciting cause acts permanently ; and in accordance 
with a frequent form of inheritance they may be 
transmitted to that sex alone in which they first 
appeared. In this case the two sexes will come to 
present permanent, yet unimportant, differences of 
character. For instance, Mr. Allen shews that with a 
large number of birds inhabiting the northern and 
southern United States, the specimens from the south 
are darker-coloured than those from the north ; and 
this seems to be the direct result of the difference in 
temperature, light, &c., between the two regions. Now, 
in some few cases, the two sexes of the same species 
appear to have been differently affected ; in the Agelmus 
phoeniceus the males have had their colours greatly 
intensified in the south; whereas with Gardinalis 
virginianus it is the females which have been thus 
affected ; with Q/aisealus major the females have been 
rendered extremely variable in tint, whilst the males 
remain nearly uniform.^^ 

A few exceptional cases occur in various classes of 
animals, in which the females instead of the males have 
acquired well pronounced secondary sexual characters, 
such as brighter colours, greater size, strength, or 
pugnacity. With birds there has sometimes been a 
complete transposition of the ordinary characters 
proper to each sex ; the females having become the 
more eager in courtship, the males remaining com- 
paratively passive, but apparently selecting the more 
attractive females, as we may infer from the results. 
Certain hen birds have thus been rendered more highly 
coloured or otherwise ornamented, as well as more 
“ * Mammals and Birds of B. Florida,' pp. 234, 280, 295. 
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powerful and pugnacious than the cocks ; these charac- 
ters being transmitted to the female offspring alone. 

It may be suggested that in some cases a double 
process of selection has been carried on ; that the 
males have selected the more attractive females, and 
the latter the more attractive males. This process, 
however, though it might lead to the modification of 
both sexes, would not make the one sex different from 
the other, unless indeed their tastes for the beautiful 
differed ; but this is a supposition too imjprobable to 
be worth considering in the case of any animal, 
excepting man. There are, however, many animals in 
^Yhich the sexes resemble each other, both being 
furnished with the same ornaments, which analogy 
would lead us to attribute to the agency of sexual 
selection. In such cases it may be suggested with 
more plausibility, that there has been a double or 
mutual process of sexual selection ; the more vigorous 
and precocious females selecting the more attractive 
and vigorous males, the latter rejecting all except the 
more attractive females. But from what we know of 
the habits of animals, this view is hardly probable, for 
the male is generally eager to pair with any female. 
It is more probable that the ornaments common to 
both sexes were acquired by one sex, generally the 
male, and then transmitted to the offspring of botli 
sexes. If, indeed, during a lengthened period th(‘ 
males of any species were greatly to exceed the femakr^ 
in number, and then during another lengthened period, 
but under different conditions, the reverse were to 
occur, a double, but not simultaneous, process of sexual 
selection might easily be carried on, by which the two 
sexes might be rendered widely different. 
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We shall hereafter see that many animals exist, of 
which neither sex is brilliantly coloured or provided 
with special ornaments, and yet the members of both 
sexes or of one alone have probably acquired simple 
colours, such as white or black, through sexual 
selection. The absence of bright tints or other orna- 
ments may be the result of variations of the right kind 
never having occurred, or of the animals themselves 
having preferred plain black or white. Obscure tints 
have often been developed through natural selection 
for the sake of protection, and the acquirement through 
sexual selection of conspicuous colours, appears to have 
been sometimes checked from the danger thus incurred. 
But in other cases the males during long ages may 
have struggled together for the possession of the 
females, and yet no effect will have been produced, 
unless a larger number of offspring were left by tlie 
more successful males to inherit their superiority, than 
by the less successful : and this, as previously shewn, 
depends on many complex contingencies. 

Sexual selection acts in a less rigorous manner than 
natural selection. The latter produces its eflects by 
the life or death at all ages of the more or less success- 
ful individuals. Death, indeed, not rarely ensues from 
the conflicts of rival males. But generally the less 
successful male merely fails to obtain a female, or 
obtains a retarded and less vigorous female later in the 
season, or, if polygamous, obtains fewer females; so 
that they leave fewer, less vigorous, or no offspring. 
In regard to structures acquired through ordinary or 
natural selection, there is in most cases, as long as 
the conditions of life remain the same, a limit to the 
amount of advantageous modification in relation to 
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certain special purposes ; but in regard to structures 
adapted to make one male victorious over another, 
either in fighting or in charming the fpmale, there is 
no definite limit to the amount of advantageous 
modification ; so tliat as long as the proper variations 
arise the work of sexual selection will go on. This 
circumstance may partly account for the frequent and 
extraordinary amount of variability presented by 
secondary sexual characters. Nevertlieless, natural 
selection will determine that such characters shall not 
bo acquired by the victorious males, if they would be 
highly injurious, either by exj^ending too much of their 
vital powers, or by exposing them to any great danger. 
The development, however, of certain structures — of 
the horns, for instance, in certain stags — has been 
carried to a wonderful extreme ; and in some cases to 
an extreme which, as far as the general conditions of 
life are concerned, must be slightly injurious to the 
male. From this fact we learn that the advantages 
which favoured males derive from conquering other 
males in battle or courtship, and thus leaving a 
numerous progeny, are in the long run greater than 
those derived from rather more perfect adaptation to 
their conditions of life. We shall further see, and it 
could never have been anticipated, that the power to 
charm the female has sometimes been more important 
than the power to conquer other males in battle. 


LAWS OP INHEIUTANOE. 

f 

In order to understand how sexual selection ha. 
acted on many animals of many classes, and in tlo' 
course of ages has produced a conspicuous result, it : ; 
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necessary to bear in mind the laws of inheritance, as 
far as they are known. Two distinct elements are 
included under the term inheritaiice ” — the trans- 

mission, and the development of characters; but as 
these generally go together, the distinction is often 
overlooked. We see this distinction in those characters 
which are transmitted through the early years of life, 
but are developed only at maturity or during old age. 
We see the same distinction more clearly with secon- 
dary sexual c]iaracters,for th(‘se are transmitted through 
both sexes, though developed in one alone. That they 
are present in both sexes, is manifest when two species, 
having strongly-marked sexual characters, are crossed, 
for each transmits the characters proper to its own 
male and female sex to the hybrid offspring of either 
sex. The same fact is likewise manifest, when 
cliaractors proper to the male are occasionally deve- 
loped in the female when she grows old or becomes 
diseased, as, for instance, when the common hen 
assumes the flowing tail-feathers, hackles, comb, spurs, 
voice, and even pugnacity of the cock. Oonversely, the 
same tiling is evident, more or less plainly, with cas- 
trated males. Again, independently of old ago or 
disease, characters are occasionally transferred from 
the male to the female, as when, in certain breeds of 
the fowl, spurs regularly appear in the young and 
Innilthy females. But in truth they are simply deve- 
loped in the female ; for in every breed each detail in 
the structure of the spur is transmitted through the 
IV male to her mi\le offspring. Many cases will here- 
i'i ter be given, where the female exhibits, more or less 
In rfectly, characters proper to the male, in whom they 
^oust have been first developed, and then transferred 
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to the fcmalo. T]ie converse caho of Uie tirst develop- 
ment of cliaracteis in the female mi of transference 
to the male, is less freqiioufc ; it will therefore be well 
to give one striking instance. With bees the pollen- 
collecting apparatus is used by the female alone for 
gathering pollen for the larvm, yet in most of the 
species it is partially developed in the males to \Yhom 
it is quite useless, and it is perfectly developed in the 
males of ]3ombus or the humble-bee.^^ As not a single 
other Hymenopterous insect, not even tJie wasp, which 
is closely allied to the bee, is provided with a pollen- 
collecting apparatus, we have no grounds for supposing 
that male bees primordial I y collected pollen as well as 
the females ; although we have some reason to suspect 
that male mammals primordially suckled their young 
as well as the females. Lastly, in all eases of reversion, 
characters are transmitted through two, three, or 
many more generations, and are then developed undei* 
certain unknown favourable conditions. This ini 
portant distinction bet\Yeen transmission and develop 
ment will be best kept in mind by the aid of IIk* 
hypothesis of pan genesis. According to this hypothesis, 
every unit or cell of tlm body throws off gemmules or 
undeveloped atoms, which are transmitted to the oil 
spring of both sexes, and are multiplied by self-divisior. 
Tney may remain undeveloped during the early y^ .o - 
of life or during successive generations ; and th(' ’ 
development into units or cells, like those from whit 
they were derived, depends on their afliiiity for, m l 
union with other units or cells previi’uisly developed -i 
the duo order of growth. 

ii. Miiller, ‘ Aiiweudimg tier iJjirwiuVclicii Lehre,’ V; t-'. 
d. D. V. Jahrg. xxix. p. 42. 
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Inheritance at corresponding Periods of Life . — This 
tendency is well established. A new character, ap- 
pearing in a ^oung animal, whether it lasts through- 
out life or is only transient, will, in general, reappear 
in the offspring at the same age and last for th^ same 
time. If, on the other hand, a new character appears 
at maturity, or even during old age, it tends to re- 
appear in the offspring at the same advanced age. 
When deviations from this rule occur, the transmitted 
characters much oftener appear before, than after the 
corresponding age. As I have dwelt on this subjtict 
sufficiently in another work,^^ I will here merely give 
two or three instances, for the sake of recalling the 
subject to the reader’s mind. In several breeds of the 
Fowl, the down-covered chickens, the young birds in 
their first true plumage, and the adults differ greatly 
from one another, as well as from their common parent- 
form, the Gallus hanJeiva; and these characters are 
faithfully transmitted by each breed to their offspring 
at the corresponding periods of life. For instance, the 
chickens of spangled Hamburgs, whilst covered with 
flown, have a few dark spots on the head and rump, but 
are not striped longitudinally, as in many other 
l^'reeds ; in their first true plumage, “ they are beauti- 
fully pencilled,” that is each feather is transversely 
Uiiirked by numerous dark bars ; but in their second 
[)lumage the feathers all become spangled or tipped 
^'utb a dark round spot.^^ Hence in this breed 

'* ‘ The Varialion df Animals ** These facts are given on the 
AU' i Plants under Domestication,* high authoi ity of a great breeder, 
' 01 . ii. 1868, \). 75. In the last Mr. Teebay; see TegetmeitVs 
cl) ipter but one, the provisional ‘Poultry Book,* 1868, p. 158. 
^' j Othesii of pangenesis, above On the characters of chickens of 
«l"ided to, is fully explained. different breeds, and on the 

2 A 
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variations have occurred at, and been transmitted to, 
three distinct periods of life. The Pigeon offers a 
more remarkable case, because the aboriginal parent 
species does not undergo any change of plumage with 
advancing age, excepting that at maturity the breast 
becomes more iridescent ; yet there are breeds which 
do not acquire their characteristic colours until they 
have moulted two, three, or four times ; and these 
modifications of plumage are regularly transmitted. 

Inheritance at corresponding Seasons of the Year.-- 
With animals in a state of nature, innumerable in- 
stances occur of characters appearing periodically at 
different seasons. We see this in the horns of the 
stag, and in the fur of arctic animals which becomes 
thick and white during the winter. Many birds 
acquire bright colours and other decorations during 
the breeding-season alone. Pallas states,^® that in 
Siberia domestic cattle and horses become lighter- 
coloured during the winter; and I have myself ob- 
served, and heard of similar strongly marked change^ 
of colour, that is, from brownish cream-colour or 
reddish-brown to a perfect white, in several ponies in 
England. Although I do not know that this tendency 
to change the colour of the coat during different seasons 
is transmitted, yet it probably is so, as all shades of 
colour are strongly inherited by the horse. Nor is 


breeds of the pigeon, alluded to 
in the following j)aragraph, see 
‘Variation of Animals,* &c., 
vol. i. pp. 160, 249 ; vol. ii. ]). 77. 

“ ‘Novfe species Quadra pe- 
dum e Glirium ordinc,* 1778, 
p. 7. On the transini.ssion of 


colour by the horse, see ‘ Vaiii^- 
tion of Animals, &c., ui.-C'i' 
Domestication,’ vol. i. p- 
Also vol. ii. p. 71, for a gen- r.d 
discussion on ‘Inheritance 
limited by Sexf 
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this form of inheritance, as limited by the seasons, 

more remarkable than its limitation by age or sex. 

» 

Inheritance as Limited by Sex . — The equal trans- 
mission of characters to both sexes is the commonest 
form of inheritance, at least with those animals which 
do not present strongly-marked sexual differences, and 
indeed with many of these. But characters are some- 
what commonly transferred exclusively to that sex, in 
which they first appear. Ample evidence on this head 
has been advanced in my work on ‘ Variation under 
Domestication,’ but a few instances may hero be given. 
There are breeds of the sheep and goat, in wliich the 
horns of the male differ greatly in shape from tliose of 
the female ; and these differences, acquired under 
domestication, are regularly transmitted to the same 
sex. As a rule, it is the females alone in cats which 
are tortoise-shell, the corresponding colour in the males 
being rusty-red. With most breeds of the fowd, the 
characters proper to each sex are transmitted to the 
same sex alone. So general is this form of transmis- 
sion that it is an anomaly when variations in certain 
breeds are transmitted equally to both sexes. There 
are also certain sub-breeds of the fowl in which the 
males can hardly be distinguished from one another, 
whilst the females differ considerably in colour. The 
sexes of the pigeon in the parent-species do not differ 
in any external character; nevertheless, in certain 
domesticated breeds the male is coloured differently 
from the female.^*’ The wattle in the English Carrier 

Dr. Chapiiia, ‘Le Pigeon See, al^^o, on similar difTermces 
Voyageur Boleo,’ 1HG5, p. 87. in certain hreed^ at MihIoum, ‘ Le 
I/"ilard et Corbie, * Les Pi -cons variaziniii dei Colomhi domes- 
Volierc,’ &c., 1824, p. 173. tici,* del Paolo Bonizzi, 1873, 
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pigeon, and the crop in the Pouter, are more highly 
developed in the male than in the female; and al- 
though these characters have been g^iined through 
long-continued selection by man, the slight differences 
between the sexes are wholly due to the form of 
inheritance which has prevailed ; for they have arisen, 
not from, but rather in opposition to, the wish of the 
breeder. 

Most of our domestic races have been formed by the 
accumulation of many slight variations ; and as some 
of the successive steps have been transmitted to one 
sex alone, and some to both sexes, we find in the 
different breeds of the same species all gradations 
between great sexual dissimilarity and complete simi- 
larity. Instances have already been given with the 
breeds of the fowl and pigeon, and under nature 
analogous cases are common. With animals under 
domestication, but whether in nature I will not venture 
to say, one sex may lose characters proper to it, an<] 
may thus come somewhat to resemble the opposit(^ 
sex ; for instance, the males of some breeds of the fowl 
have lost their masculine tail-plumes and hackles. 
On the other hand, the differences between the sexes 
may be increased under domestication, as with merino 
sheep, in which the owes have lost their horns. Again, 
characters proper to one sex may suddenly appear in 
the other sex; as in those sub-breeds of the fowl in 
which the hens acquire spurs whilst young; or, as in 
certain Polish sub-breeds, in which the females, 
there is reason to believe, originally acquired a crcs’ , 
and subsequently transferred it to the males, /d 
these cases are intelligible on the hypothesis of pan 
genesis ; for they depend on the gemmules of certa; ^ 
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parts, although present in both sexes, becoming, 
through the influence of domestication, either dormant 
or developed in either sex. 

There is one difficult question which it will be 
convenient to defer to a future chapter; namely, 
whether a character at first developed in both sexes, 
90uld through selection be limited in its development 
to one sex alone. If, for instance, a breeder observed 
that some of his pigeons (of which the characters are 
usually transferred in an equal degree to both sexes) 
varied into pale blue, could he by long-continued 
selection make a breed, in which the males alone should 
be of this tint, whilst the females remained unchanged? 
1 will here only say, that this, though perhaps not 
impossible, would be extremely difficult ; for the 
natural result of breeding from the pale-blue males 
would be to change the whole stock of both sexes to 
this tint. If, however, variations of the desired tint 
appeared, which were from the first limited in their 
development to the male sex, there would not be the 
least difficulty in making a breed with the two sexes 
of a difibrent colour, as indeed has been effected with 
a Belgian breed, in which the males alone are streaked 
with black. In a similar manner, if any variation 
appeared in a female pigeon, which was from the first 
sexually limited in its development to the females, it 
would be easy to make a breed with the females alone 
thus characterised ; but if the variation was not thus 
^>riginally limited, the process would be extremely 
<lifficult, perhaps'Wpossible.*’ 

ISiiice the publication of the (the ‘ FiehV Sept. 1872) fruin so 

■ r.st edition of this work, it has experienced a breeder as Mr. 

i ecu highly satiafactory to/me Tegetmeicr. After deBcribing 

’’ find the following remarks some curious cases in pigeons, 
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On the Relation between the Period of Development of 
a Character and its Transmission to one Sex or to loth 
Sexes. — Why certain characters should bt^ inherited by 
both sexes, and other characters by one sex alone, 
namely by that sex in which the character first 
appeared, is in most cases quite unknown. We cannot 
even conjecture why with certain sub-breeds of the 
pigeon, black striae, though transmitted through the 
female, should be developed in the male alone, whilst 
every other character is equally transferred to both 
sexes. Why, again, with cats, the tortoise-shell colour 
should, with rare exceptions, be developed in the 
female alone. The very same character, such as 
deficient or supernumerary digits, colour-blindness, 
&c., may with mankind be inherited by the males 
alone of one family, and in another family by the 
females alone, though in both cases transmitted through 
the opposite as well as through the same sex.®** Al- 
though we are thus ignorant, the two following rules 
seem often to hold good — that variations which first 
appear in either sex at a late period of life, tend to be 
developed in the same sex alone; whilst variations 
w^hich first appear early in life in either sex tend to be 
developed in both sexes, I am, however, far from 
supposing that this is the sole determining cause. 


of the transmission of colour by 
one sex alone, and the forma- 
tion of a sub-breed with this 
cliaraoter, he says: “It is .a 
“ singular circumstance that Mr, 
“Darwin .should have susL'ested 
“ the possibility of modifying 
“ the sexual colours of birds by 
“ a course of artificial selection. 


“ When ho did so, he was la 
“ i>^norance of these facts that 1 
“have ffilate*! ; but it is remark- 
‘'able how very closely he su:/- 
“jzested the right method ot 
“ procedure.*' 

References are giv^en in Hj v 
‘V ariation of Animals undei 
Domestication,* vol. ii. p. 72. 
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I have not elsewhere discussed this subject, and as it 
has an important bearing on sexual selection, I must 
here enter ii^to lengthy and somewhat intricate 
details. 

It is in itself probable that any character appearing 
at an early age would tend to be inherited equally by 
both sexes, for the sexes do not differ much in consti- 
tution before the power of reproduction is gained. On 
the other hand, after this power has been gained and 
the sexes have come to differ in constitution, the 
gemmules (if I may again use the language of pan- 
genesis) which are cast off from each varying part in 
the one sex would be much more likely to possess the 
proper affinities for uniting with the tissues of the 
same sex, and thus becoming developed, than with 
those of the opposite sox. 

I was first led to infer that a relation of this kind 
exists, from the fact that whenever and in whatever 
manner the adult male differs from the adult female, 
he differs in the same manner from the young of both 
sexes. The generality of this fact is quite remarkable : 
it holds good with almost all mammals, birds, amphi- 
bians, and fishes ; also with many crustaceans, spiders, 
ami some few insects, such as certain orthoptera and 
libellulm. In all these cases the variations, through 
the accumulation of which the male acquired bis proper 
masculine characters, must have occurred at a some- 
what late period of life ; otherwise the young males 
would have been similarly characterised; and con- 
formably with our rule, the variations are transmitted 
to and developed in the adult males alone. When, on 
the other hand, the adult male closely resembles the 
young of both sexes (these, with rare exceptions, being 
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alike), he generally resembles the adult female ; and in 
most of these cases the variations through which the 
young and old acquired their present characters, 
probably occurred, according to our rule, during youth. 
But there is here room for doubt, for characters are 
sometimes transferred to the offspring at an earlier 
age than that at which they first appeared in the 
parents, so that the parents may have varied when 
adult, and have transferred their characters to their 
offspring whilst young. There are, moreover, many 
animals, in which the two sexes closely resemble each 
other, and yet both differ from their young ; and here 
the characters of the adults must have been acquired 
late in life ; nevertheless, these characters, in apparent 
contradiction to our rule, are transferred to both sexes. 
We must not, however, overlook the possibility or even 
probability of successive variations of the same nature 
occurring, under exposure to similar conditions, simul- 
taneously in both sexes at a rather 1 ite period of life ; 
and in this case the variations would be transferred to 
the offspring of both sexes at a corresponding late age ; 
and there would then be no real contradiction to the 
rule that variations occurring late in life are transferred 
exclusively to the sex in which they first appeared. 
This latter rule seems to hold true more generally than 
the second one, namely, that variations which occur in 
either sex early in life tend to be transferred to both 
sexes. As it was obviously impossible even to estimate 
in how large a number of cases throughout the animal 
kingdom these two propositions held ^good, it occurred 
to me to investigate some striking or crucial instances, 
and to rely on the result. 

An excellent case for investigation is afforded by the 
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Deer family. In all the species, but one, the horns 
are developed only in the males, though certainly 
transmitted through the females, and capable of ab- 
normal development in them. In the reindeer, on the 
other hand, the female is provided with horns ; so that 
in this species, the horns ought, according to our rule, 
to appear early in life, long before the two sexes are 
mature and have come to differ much in constitution. 
In all the other species the horns ought to appear later 
in life, which would lead to their development in that 
sex alone, in which they first appeared in the progeni- 
tor of the whole Family. Now in seven species, 
belonging to distinct sections of the family and 
inhabiting different regions, in which the stags alone 
bear horns, I find that the horns first appear at periods, 
varying from nine months after birth in the roebuck, 
to ten, twelve or even more months in the stags of the 
six other and larger species.®^ But with the reindeer 
the case is widely different ; for, as I hear from Prof. 
Nilsson, who kindly made special enquiries for me in 
Lapland, the horns appear in the young animals within 
four or five weeks after birth, and at the same time in 
both sexes. So that here we have a structure, deve- 
loped at a most unusually early age in one species of 
the family, and likewise common to both sexes in this 
one species alone. 

I am much obliged to Mr. alces of N. America, see ‘ Land 
< 'Upples for having made en- and Water,’ 1868, pp. 221 and 
qnirics for me in regard to the 254; and for the C, Virginianus 
ivoebuck and Red Deer of and strongyloceros of the same 
J^tJotland from Mr. Robertson, continent, see J. D. Caton, in 
^he experienced head-forester to ‘ Ottawa Acad, of Nat. Sc.’ 1868, 
tlie Marquis of Breadalbane. In p. 13. For Ccrvus Kldi of Pegu, 
^^'Sard to Fallow-deer, I have to see Lieut. Beavan, ‘ Proc. Zoolog. 
tliank Mr. Eyton and others for Soc.* 1867, p. 762. 
information. For the CervuB 
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In several kinds of antelopes^ only the males are 
provided with horns, whilst in the greater number 
both sexes bear horns. With respect to the period of 
development, Mr. Blyth informs me that there was at 
one time in the Zoological Gardens a young koodoo 
{Ant. strepsiceros), of which the males alone are horned, 
and also the young of a closely-allied species, the eland 
{Ant. orea8\ in which both sexes are horned. Now it 
is in strict conformity with our rule, that in the young 
male koodoo, although ten months old, the horns were 
remarkably small, considering the size ultimately 
attained by them; whilst in the young male eland, 
although only three months old, the horns were already 
very much larger than in the koodoo. It is also a 
noticeable fact that in the prong-horned antelope,*® 
only a few of the females, about one in five, have horns, 
and these are in a rudimentary state, though sometimes 
above four inches long ; so that as far as concerns the 
possession of horns by the males alone, this species is 
in an intermediate condition, and the horns do not 
appear until about five or six months after birth. 
Therefore in comparison with what little we know of 
the development of the horns in other antelopes, and 
from what we do know with respect to the horns of 
deer, cattle, &c., those of the prong-horned antelope 
appear at an intermediate period of life, — that is, not 
very early, as in cattle and sheep, nor very late, as in 
the larger deer and antelopes. The horns of sheep, 
goats, and cattle, which are well developed in both 
sexes, though not quite equal in size, can be felt, or 

^ Antiloca'pra A7aericana. 1 Ms paper in * Proc. Zoolog. Sue.’ 
have to thank Dr. Canfield for 1866, p. 109. Also Owen, 
information with respect to the ‘ Anatomy of Vertebrates,’ vul. 
horns of the female : see also iii. p. 627. 
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even seen, at birth or soon afterwards.*^ Our rule, 
however, seems to fail in some breeds of sheep, for 
instance merinos, in which the rams alone aie horned; 
for I cannot find on enquiry,*^ that the horns are 
developed later in life in this breed than in ordinary 
sheep in which both sexes are horned. But with 
domesticated sheep the presence or absence of horns is 
not a firmly fixed character ; for a certain proportion 
of the merino ewes bear small horns, and some of the 
rams are hornless ; and in most breeds hornless ewes 
are occasionally produced. 

Dr. W. Marshall has lately made a special study of 
the protuberances so common on the heads of birds,*^ 
and he comes to the following conclusion ; — that with 
those species in which they are confined to the males, 
they are developed late in life; whereas with those 
species in which they are common to the two sexes, 
they are developed at a very early period. This is 
certainly a striking confirmation of my two laws of 
inheritance. 

In most of the species of the splendid family of the 


I iiave been assured that 
the horns of the sheep in North 
Wales can always be felt, and 
are sometimes even an inch in 
length, at birth. Youatt says 
(‘ Cattle,* 1834, p. 277), that the 
j)rominence of the frontal bone 
in cattle penetrates the cutis 
at birth, and that the horny 
niatter is soon formed over it. 

I am greatly indebted to 
Ih'of. Victor Carus ftr having 
made enquiries for me, from the 
highest authorities, with respect 
lo the merino sheep of Saxony. 
Cn the Guinea coast of Africa 
there is, however, a breed of sheep 


in which, as with merinos, the 
rams alone bear horns ; and Mr. 
Winwood Reade informs me 
that in one case observed by 
him, a young ram, bom on 
Feb. 10th, first shewed horns 
on March 6th, so that in this 
instance, in conformity with 
mle, the development of the 
horns occurred at a later period 
of life than in Welsh sheep, in 
which both sexes are homed. 

* Ueber die knochernen 
Schadelhbcker der Vogel * in the 
‘Niederlandischen Archiv ftir 
Zoologie,’ Band I. Heft 2, 1872. 
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Pheasants, the males diflfer conspicuously from the 
females, and they acquire their ornaments at a rather 
late period of life. The eared pheasaht {Crossoptilon 
auritum), however, offers a remarkable exception, for 
both sexes possess the fine caudal plumes, the large 
ear-tufts and the crimson velvet about the head ; I 
find that all these characters appear very early in life 
in accordance with rule. The adult male can, how- 
ever, be distinguished from the adult female by the 
presence of spurs ; and conformably with our rule, 
these do not begin to be developed before the age of six 
months, as I am assured by Mr. Bartlett, and even at 
this age, the two sexes can hardly be distinguished.^^ 
The male and female Peacock differ conspicuously from 
each other in almost every part of their plumage, 
except in the elegant head-crest, which is common to 
both sexes ; and this is developed very early in life, 
long before the other ornaments, which are confined to 
the male. The wild-duck offers an analogous case, for 
the beautiful green speculum on the wings is common 
to both sexes, though duller and somewhat smaller in 
the female, and it is developed early in life, whilst tho 
curled tail-feathers and other ornaments of the male 
are developed later.*® Between such extreme cases of 

^ In the common peacock compared on April 23rd, 180‘J, 
{Favo cristatus) the male alone there was no difference in the 
possesses spurs, whilst both sexes development of the spurs. The 
ofthe Java Peacock (P. spurs, however, were as yet re- 

offer the unusual case of being presented merely by slight knuh^ 
furnished with spurs. Hence I or elevations. I presume that j 
fully expected that in the latter should have been informed if 
Bi>ecie8 they would have been any diffef'fence in the rat(^ of 
developed earlier in life than in development had been observed 
the common peacock; but M. subsequently. 

Hegt of Amsterdam informs me, " In some other species vf 
that with young birds of the the Duck family the speculu a 
previous year, of both species, differs in a greater degree in the 
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close sexual resemblance and wide dissimilarity, as 
those of the Grossoptilon and peacock, many inter- 
mediate ones CQuld be given, in which the characters 
follow our two rules in their order of development. 

As most insects emerge from the pupal state in a 
mature condition, it is doubtful whether the period of 
development can determine the transference of their 
characters to one or to both sexes. But we do not 
know that the coloured scales, for instance, in two 
species of butterflies, in one of which the sexes differ in 
colour, whilst in the other they are alike, are developed 
at the same relative age in the cocoon. Nor do we 
know whether all the scales are simultaneously deve- 
loped on the wings of the same species of butterfly, in 
which certain coloured marks are confined to one sex, 
whilst others are common to both sexes. A difference 
of this kind in the period of development is not so 
improbable as it may at first appear; for with the 
Orthoptera, which assume their adult state, not by a 
single metamorphosis, but by a succession of moults, 
the young males of some species at first resemble 
the females, and acquire their distinctive masculine 


two sexes ; but I have not been 
able to discover whether its full 
development occurs later in life 
in the males of such species, 
tiian in the male of the common 
duck, as ought to be the case 
according to our rule. With 
tile allied Mergus cucullatus we 
have, however, a cale of this 
i^ind : the two sexes differ con- 
^I'icuously in general plumage, 
and to a considerable degree in 
speculum, which is pure 


white in the male and greyish- 
white in the female. Now the 
young males at first entirely 
resemble the females, and have a 
greyish-white speculum, which 
becomes pure white at an earlier 
age than that at which the adult 
male acquires his other and 
more strongly-marked sexual 
differences : see Audubon, ‘ Or- 
nithological Biography,’ vol. iii. 
1835, pp. 249-250. 
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characters only at a later moult. Strictly analogous 
cases occur at the successive moults of certain male 
crustaceans. « 

We have as yet considered the transference of 
characters, relatively to their period of development, 
only in species in a natural state ; we will now turn to 
domesticated animals, and first touch on monstrosities 
and diseases. The presence of supernumerary digits, 
and the absence of certain phalanges, must he deter- 
mined at an early embryonic period— the tendency to 
profuse bleeding is at least congenital, as is probably 
colour-blindness — yet these peculiarities, and other 
similar ones, are often limited in their transmission to 
one sex ; so that the rule that characters, developed at 
an early period, tend to be transmitted to both sexes^ 
here wholly fails. But this rule, as before remarked, 
does not appear to be nearly so general as the converse 
one, namely, that characters which appear late in life 
in one sex are transmitted exclusively to the same sex. 
From the fact of the above abnormal peculiarities be- 
coming attached to one sex, long before the sexual func- 
tions are active, we may infer that there must be some 
difference between the sexes at an extremely early age. 
With respect to sexually-limited diseases, we know ton 
little of the period at which they originate, to draw 
any safe conclusion. Gout, however, seems to fall 
under our rule, for it is generally caused by intempci' 
ance during manhood, and is transmitted from tLe 
father to his sons in a much more marked manner tlinii 
to his daughters. 

In the various domestic breeds of sheep, goats, aid 
cattle, the males differ from their respective females ui 
the shape or development of their horns, forehead 
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mane, dewlap, tail, and hump on the shoulders; and 
these peculiarities, in accordance with our rule, are not 
fully developed until a rather late period of life. The 
sexes of dogs do not differ, except that in certain 
breeds, especially in the Scotch deer-hound, the male 
is much larger and heavier than the female ; and, as 
we shall see in a future chapter, the male goes on 
increasing in size to an unusually late period of life, 
which, according to rule, will account for his increased 
size being transmitted to his male ofl spring alone. On 
the other hand, the tortoise-shell colour, which is con- 
fined to female cats, is quite distinct at birth, and this 
case violates the rule. There is a breed of pigeons in 
which the males alone are streaked with black, and the 
streaks can be detected even in the nestlings ; but they 
become more conspicuous at each successive moult, so 
that this case partly opposes and partly supports the 
rule. With the English Carrier and Pouter pigeons, 
the full development of the wattle and the crop occurs 
rather late in life, and conformably with the rule, 
these characters are transmitted in full perfection to 
the males alone. The following cases perhaps come with- 
in the class previously alluded to, in which both sexes 
have varied in the same manner at a rather late period 
of life, and have consequently transferred their new 
characters to both sexes at a corresponding late period ; 
and if so, these cases are not opposed to our rule 
there exist sub-breeds of the pigeon, described by 
Neumeister,^® in which both sexes change their colour 
during two or three moults (as is likewise the case 
with the Almond Tumbler), nevertheless, these changes, 

Gauze der Tauben- see Dr. Cha[>iiis, ‘Lo pigeon 
zuebt,' J837, s. 24. Eorthe voyngenr Beige,’ 18(35, p. 87. 

rase of the streaked pigeons, 
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though occurring rather late in life, are common to 
both sexes. One variety of the Canary-bird, namely 
the London Prize, offers a nearly analogous case. 

With the breeds of the Fowl the inheritance of 
various characters by one or both sexes, seems generally 
determined by the period at which such characters are 
developed. Thus in all the many breeds in which the 
adult male difiers greatly in colour from the female, 
as well as from the wild parent-species, he differs also 
from the young male, so that the newly-acquired 
characters must have appeared at a rather late period 
of life. On the other hand, in most of the breeds in 
which the two sexes resemble each other, the young 
are coloured in nearly the same manner as their 
parents, and this renders it probable that their 
colours first appeared early in life. We have instances 
of this fact in all black and white breeds, in which the 
young and old of both sexes are alike ; nor can it bo 
maintained that there is something peculiar in a black 
or white plumage, which leads to its transference to 
both sexes ; for the males alone of many natural 
species are either black or white, the females being 
differently coloured. With the so-called Cuckoo suh- 
breeds of the fowl, in which the feathers are trans 
versely pencilled with dark stripes, both sexes and thi 
chickens are coloured in nearly the same manner. 
The laced plumage of the Sebright bantam is the saiu< 
in both sexes, and in the young chickens the wing 
feathers are distinctly, though imperfectly lactn:. 
Spangled Hamburgs, however, oflfer'^ a partial exco} 
tion ; for the two sexes, though not quite alik< , 
resemble each other more closely than do the sexes < - 
the aboriginal parent-species; yet they acquire theu' 
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characteristic plumage late in life, for the chickens arc 
distinctly pencilled. With respect to other characters 
besides colour^ in the wild-parent species and in most 
of the domestic breeds, the males alone possess a well- 
developed comb; but in the young of the Spanish fowl 
it is largely developed at a very early age, and, in 
accordance with this early development in the male, it 
is of unusual size in the adult female. In the Game 
breeds pugnacity is developed at a wonderfully early 
age, of which curious proofs could be given ; and this 
character is transmitted to both sexes, so that the hens, 
from their extreme pugnacity, are now generally 
exhibited in separate pens. With the Polish breeds 
the bony protuberance of the skull which supports the 
crest is partially developed even before the chickens 
are hatched, and the crest itself soon begins to grow, 
though at first feebly ; and in this breed the adults 
of both sexes are characterised by a great bony pro- 
tuberance and an immense crest. 

Finally, from what we have now seen of the relation 
which exists in many natural species and domesticated 
races, between the period of the development of their 
characters and the manner of their transmission— for 
example, the striking fact of the early growth of the 
horns in the reindeer, in which both sexes bear horns, 
in comparison with their much later growth in the 
other species in which the male alone bears horns — we 
iJiay conclude that one, though not the sole cause of 

For full particular^ and re- 250. Jn regard to the higher 
fcTcnces on all points re- animals, tho sexual dilTereiices 

the several breeds of which have arisen under domesti- 
the Fowd, sec ‘ Variation of cation are described in the same 
^^uiinals and Plants under work under the he;\d of each 
oumesticatiou,’ vol. i. pp. 250, species. 

2 B 
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characters being exclusively inherited by one sex, is 
their dev^dopnient at a late age. And secondly, that 
one, though apparently a less efficient cause of 
characters being inherited by both sexes, is their deve- 
lopment at an early age, whilst the sexes differ but 
little in constitution. It appears, however, tliat some 
difference must exist bctvvcen the sexes even during a 
very early embryonic period, for characters developed 
at this age not rarely become attached to one sex. 

Summary and concluding remarlcs . — From tJie fore- 
going discussion on the various laws of inheritance, wo 
learn that the characters of the parents often, or even 
generally, tend to become developed in the offspring of 
the same sex, at the same age, and periodically at the 
same season of the year, in which they first appeared 
in the parents. But these rules, owing to unknown 
causes, are far from being fixed. Hence during the 
modification of a species, the successive changes may 
readily be transmitted in different ways; some to one 
sex, and some to both ; some to the offspring at onc' 
age, and some to tlie offspring at all ages. Not only 
are the laws of inheritance extremely complex, but so arc 
the causes which induce and govern variability. Tlie 
variations thus induced are preserved and accumulated 
by sexual selection, which is in itself an extremely 
complex affair, depending, as it does, on the ardour 
in love, the courage, and the rivalry of the males, ai 
w^ell as on the powers of perception, the taste, and will 
of the female. Sexual selection will also be largely 
dominated by natural selection tending towards tlio 
general welfare of the species. Hence the manner ui 
which the individuals of either or both sexes have been 
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affected through sexual selection cannot fail to he com- 
plex in the highest degree. 

When variafions occur late in life in one sex, and 
are 'transmitted to the same sex at the same age, the 
other sex and the young are left unmodified. AVhen 
tliey occur late in life, but are transmitted to both sexes 
at the same ago, the young alone are left uinnodified. 
Variations, however, may occur at any period of life in 
one sex or in both, and be transmitted to both sexes at 
all ages, and then all the individuals of the species are 
similarly modified. In the following chapters it will be 
seen that all these cases frequently occur in nature. 

Sexual selection can never act on any animal before 
the age for reproduction arrives. From the great 
eagerness of the male it has generally acted on this sex 
•and not on the females. The males have thus become 
])rovided with weapons for fighting with tlieir rivals, 
with organs for discovering and securely liolding the 
female, and for exciting or charming lier. When the 
Hexes differ in these respects, it is also, as we have 
neeii, an extremely general law tliat the adult male 
differs more or less from the young male ; and we may 
'•onclude from this fact that the successive variations, 
hy which the adult male became modified, did not 
I’cnerally occur much before the age for reproduction. 
Whenever some or many of the variations occurred 
c:irly in life, the young males would partake more or 
h ss of the characters of the adult males ; and difter- 
♦ nces of this kind between the old and \oung males may 
he observed in many species of animals. 

It is probable tliai young male animals have often 
h uded to vary in a manner which would not only have 
of no uso to them at an early age, but would have 
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been actually injurious — as by acquiring bright colours, 
which would render them conspicuous to their enemies, 
or by acquiring structures, such as grc&t horns, which 
would expend much vital force in their development. 
Variations of this kind occurring in the young males 
would almost certainly be eliminated through natural 
selection. With the adult and experienced males, on 
the other hand, the advantages derived from the acquisi- 
tion of such characters, would more than counterbalance 
some exposure to danger, and some loss of vital force. 

As variations which give to the male a better chance 
of conquering other males, or of finding, securing, or 
charming the opposite sex, would, if they happened to 
arise in the female, be of no service to her, they would 
not be preserved in her through sexual selection. We 
have also good evidence with domesticated animals, 
that variations of all kinds are, if not carefully selected, 
soon lost through intercrossing and accidental deaths. 
Consequently in a state of nature, if variations of the 
above kind chanced to arise in tlio female line, and to 
be transmitted exclusivcdy in this line, they would ho 
extremely liable to \m lost. If, however, the femal(*B 
varied and transmitted tlieir newly acquired characters 
to their offspring of both sexes, the characters wliieli 
were advantageous to the males would be preserved Ly 
them through sexual selection, and the two sexes would 
in consequence be modified in the same manner, al- 
though such characters were of no use to the femah's: 
but I shall hereafter have to recur to these moie 
intricate contingencies. Lastly, the females mi} 
acquire, and apparently have often acquired by traiis- 
ference, characAcra from the male sex. 

As variations occurring late in life, and transmi tdcvl 



Chap. VIII. 


SEXUAL SELECTION. 


378 


to one sex alone, have incessantly been taken advantage 
of and accumulated through sexual selection in relation 
to the reproduo»tion of the species ; therefore it appears, 
at first sight, an unaccountable fact that similar 
variations have not frequently been accumulated 
through natural selection, in relation to the ordinary 
habits of life. If this had occurred, the two sexes 
would often have been differently modified, for the 
sake, for instance, of capturing prey or of escaping 
from danger. Dilfcrences of this kind between the 
two sexes do occasionally occur, especially in the lower 
classes. But this implies that the two sexes follow 
different habits in their struggles for existence, which 
is a rare circumstance with the higher animals. The 
case, however, is widely difierent with the reproductive 
functions, in which respect the sexes necessarily differ. 
For variations in structure which are related to these 
functions, have often proved of value to one sox, and 
from having arisen at a late period of life, have been 
transmitted to one sex alone ; and such variations, thus 
preserved and transmitted, have given rise to secondary 
sexual characters. 

In the following chapters, I shall treat of the 
secondary sexual characters in animals of all classes, 
and shall endeavour in each case to apply the principles 
explained in the present chapter. The lowest classes 
will detain us for a very short time, but the higher 
animals, especially birds, must be treated at consider- 
able length. It should be borne in mind that for 
reasons already assigned, I intend to give only a few 
illustrative instances of the innumerable structures by 
the aid of which the male finds the female, or, when 
found, holds her. On the other hand, all structures 
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and instincts by the aid of which the male conquers 
other males, and by which he allures or excites the 
female, will be fully discussed, as these are in many 
ways the most interesting. 

Supplement on the proportional mmbers of the two sexes 
in animals belonging to various classes. 

As no one, as far as I can discover, has paid atten- 
tion to the relative numbers of the two sexes through- 
out the animal kingdom, I will here give such materials 
as I have been able to collect, although they are 
extremely imperfect. They consist in only a few 
instances of actual enumeration, and the numbers are 
not very large. As the proportions are known with 
certainty only in mankind, I will first give them as a 
standard of comparison. 

Man. — In England during ten years (from 1857 to 
1866) the average number of children born alive yearly 
was 707,120, in the proportion of J04*5 males to 100 
females. But in 1857 the male births throughout 
England were as 105 2, and in 1865 as 104 0 to 100. 
Looking to separate districts, in Buckinghamshire 
(where about 5000 children are annually born) the mean 
proportion of male to female births, during the whole 
period of the above ten years, was as 102 8 to 100 ; 
whilst in N. Wales (where the average annual birtlis 
are 12,873) it was as high as 106‘2 to 100. Taking a 
still smaller district, viz., Eutlandshire (where tlio 
annual births average only 739), ih 1864 the male 
births were as 114-6, and in 1862 as only 97*0 to 100; 
but even in this small district the average of the 7385 
births during the whole ten years, was as 104-5 to 100 ; 
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that is in the same ratio as throughout England.*® 
The proportions are sometimes slightly disturbed by 
unknown causdfe ; thus Prof. Faye states “ that in some 
“ districts of Norway there has been during a decennial 
“ period a steady deficiency of boys, whilst in others 
“the opposite condition has existed.’* In Prance 
during forty-four years the male to the female births 
have been as 106*2 to 100 ; but during this period it 
has occurred five times in one department, and six times 
in another, that the female births have exceeded the 
males. In Eussia the average proportion is as high as 
108*9, and in Philadelphia in the United States as 110*5 
to 100.*® The average for Europe, deduced by Bickes 
from about seventy million births, is 106 males to 100 
females. On the other hand, with white children born 
at the Cape of Good Hope, the proportion of males is so 
low as to fluctuate during successive years between 90 
and 99 males for every 100 females. It is a singular 
fact that with Jews the proportion of male births is 
decidedly larger than with Christians : thus in Prussia 
the proportion is as 113, in Breslau as 114, and in 
Livonia as 120 to 100 ; the Christian births in these 
countries being the same as usual, for instance, in 
Livonia as 104 to 100.®® 

** ‘ Twenty-ninth Annual Re- Stockton Hough, ‘ Social Science 
port of the Ihgi.^tiar-General for Assoc.* 1874. For the Cape of 
1801 ).’ In this re[)ort (p. xii.) Good Hope, Quetelet as quoted 
a special decennial table is by Dr. II. H. Zouteveen, in the 
given. Hutch Translation of this work 

For Norway and Russia, (vol. i. p. 417), where much in- 
seo abstract of Pn-f. Faye’s re- formation is given on the pro- 
searches, in ‘ British and Foreign portion of the sexes. 

Medico-Chirurg. Review,’ April, In regard to the Jews, see 

1867 , pp. 343, 345. For France, M. Thury, ‘ La Jjoi de Produc- 
tbe ‘ Annuaire pour I’An 1867,’ tion des Sexes,’ 1863, p. 25. 

P. 213. For Philadelphia, Dr. 
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Prof. Faye remarks that “ a still greater preponder- 
ance of males would be met with, if death struck both 
“ sexes in equal proportion in the womb and during 
“ birth. But the fact is, that for every 100 still-born 
‘‘ females, we have in several countries from 134*6 to 
‘‘ 144 9 still-born males. During the first four or five 
“ years of life, also, more male children die than females, 
‘‘ for example in England, during the first year, 126 
“ boys die for every 100 girls — a proportion which in 
France is still more unfavourable.”®^ Dr. Stockton- 
Hough accounts for these facts in part by the more 
frequent defective development of males than of females. 
We have before seen that the male sex is more 
variable in structure than the female ; and variations 
in important organs would generally be injurious 
But the size of the body, and especially of the head, 
being greater in male than female infants is another 
cause : for the males are thus more liable to be injured 
during parturition. Consequently the still-born males 
are more numerous ; and, as a highly competent judge, 
Dr. Crichton Browne,®^ believes, male infants often 


‘British and Foreign Me- 
dico-Chirurg. Review,’ April, 
1867, p. 343. Dr. Stark also 
remarks Tenth Annual Re- 
port of Births, Deaths, &c., in 
Scotland,’ 1867, p. xxviii.) that 
“ These examples may suffice to 
“show that, at almost every 
“stage of life, the males in 
“ Scotland have a greater lia- 
“ bility to death and a higher 
“death-rate than the females. 
“The fact, however, of this 
“ peculiarity being most strongly 
“developed at that infantile 
“ period of life when the dress, 
“ iood, and general treatment of 


“ both sexes are alike, seems to 
“ })rove that the higher male 
“death-rate is an impressed 
“ natural, and constitutional 
“ pecubarity due to sex alone.” 

‘West Riding Lunatic 
Asylum Reports,’ vol. i. 1871, 
p. 8. Sir J. Simpson has proved 
that the head ol the male infant 
exceeds that of the female b}' 
3-8th8 of an inch in circuiiifci- 
ence, and by l-8th in transverse 
diameter. Quetelet has shown 
that woman is born smaller thm) 
man; see Dr. Duncan, ‘Fecini' 
dity, Fertility, Sterility,’ 1871, 
p. 382. 
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suffer in health for some years after birth. Owing to 
this excess in the death-rate of male children, both 
at birth and fdr some time subsequently, and owing to 
the exposure of grown men to various dangers, and to 
their tendency to emigrate, the females in all old- 
settled countries, where statistical records have been 
kept,®® are found to preponderate considerably over 
the males. 

It seems at first sight a mysterious fact that in 
different nations, under different conditions and cli- 
mates, in Naples, Prussia, Westphalia, Holland, France, 
England and the United States, the excess of male over 
female births is less when they are illegitimate than 
when legitimate.®^ This has been explained by 
different writers in many different ways, as from the 
mothers being generally young, from the large pro- 
portion of first pregnancies, &c. But we have seen 
that male infants, from the large size of their heads, 
suffer more than female infants during parturition; 
and as the mothers of illegitimate children must be 
more liable than other women to undergo bad labours, 
from various causes, such as attempts at concealment 
by tight lacing, hard work, distress of mind, &c., their 
male infants would proportionably suffer. And this 
probably is the most efficient of all the causes of the 
proportion of males to females born alive being less 
amongst illegitimate children than amongst the legiti- 
mate. With most animals the greater size of the adult 

“ With the savage Guaranys “ Babbage, ‘ Edinburgh Jour- 
of Paraguay, accuniiug to the nal of Science,’ 1829, vol. i. p. 
accurate A zara (‘ Voyages daus 88; also p. 90, ou still-born 
TAuKirique mend.’ tom. ii. 1809, children. On illegitimate child- 
p. bO, 179), the women are to ren in England, see ‘ Report of 
the men in the proportion of 14 Registrar-General for 1866 ’ 

tola. p. XV. * 
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male than of the female, is due to the stronger males 
having conquered the weaker in their struggles for the 
possession of the females, and no doubt it is owing to 
this fact that the two sexes of at least some animals 
differ in size at birth. Thus we have the curious fact 
that we may attribute the more frequent deaths of 
male than female infants, especially amongst the ille- 
gitimate, at least in part to sexual selection. 

It has often been supposed that the relative age of 
the two parents determines the sex of the offspring ; 
and Prof. Leuckart®® has advanced what he considers 
sufficient evidence, with respect to man and certain 
domesticated animals, that this is one important 
though not the sole factor in the result. So again the 
period of impregnation relatively to the state of the 
female has been thought by some to be the efficient 
cause; but recent observations discountenance this 
belief. According to Dr. Stockton-Hough,®® the season 
of the year, the poverty or wealth of the parents, 
residence in the country or in cities, the crossing of 
foreign immigrants, &c., all influence the proportion 
of the sexes. With mankind, polygamy has also 
been supposed to lead to the birth of a greater pro- 
portion of female infants ; but Dr. J. Campbell care- 
fully attended to this subject in tho harems of Siam, and 
concludes that the proportion of male to female births 
is the same as from monogamous unions. Hardly any 
animal has been rendered so highly polygamous as the 
English race-horse, and we shall immediately see tha^ 
his male and female offspring are alniost exactly equal 

“ Leuckart, in Wagner Philadelphia, 1874. 

‘ Handworterhuch der Phy.s.’ B. * Anthropological Review,' 

iv. 1853, 8. 774. April, 1870, p. cviii. 

Social Science Assoc, of 
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in number. I will now give the facts which I have 
collected with respect to the proportional numbers of 
the sexes of various animals; and will then briefly 
discuss how far selection has come into play in de- 
termining the result. 

Horses, — Mr. Tegetmeier has been so kind as to tabulate for me 
from the ‘ Racing Calendar * the births of race-horses during a period 
of twenty-one years, viz., from 1846 to 1867 ; 1849 being omitted, 
as no returns were that year published. The total births were 
25,560,“ consisting of 12,763 males and 12,797 females, or in the 
proportion of 99*7 males to 100 females. As these numbers are 
tolerably large, and as they are drawn from all parts of England, 
durkig several years, we may with much confidence conclude that 
with the domestic horse, or at least with the race- horse, the two 
sexes are produced in almost equal numbers. The fluctuations in 
the proportions during successive years are closely like those which 
occur with mankind, when a small and thinly-populated area is 
considered ; thus in 1856 the male horses were as 107*1, and in 
1867 as only 92*6 to 100 females. In the tabulated returns the 
proportions vary in cycles, for the males exceeded the females 
during six successive years ; and the females exceeded the males 
during two periods each of four years : this, however, may be 
accidental ; at least I can detect nothing of the kind with man in 
the decennial table in the Registrar’s Report for 1866. 

Bogs . — During a p(;iiod of twelve years, from 1857 to 1868, the 
births of a large number of greyhounds, throughout England, were 
sent to the ‘ Field ’ newsi)aper ; and I am again indebted to Mr. 
Tegetmeier for carefully tabulating the results. The recorded births 
were 6878, consisting of 3605 males and 3273 females, that is, in 


“ During eleven years a re- 
cord was kept of the number of 
mares which proved barren or 
prematurely slipped ^heir foals ; 
and it deserves notice, as shew- 
ing how infertile these highly- 
nurtured and rather closely- 
interbred aniinals have become, 
that not far from one-third of 


the mares failed to produce 
living foak T’hus during 1866, 
809 male colts and 816 female 
colls were born, and 743 mares 
failed to produce olfsining. 
During 1867, 836 males and 
902 females were born, and 
794 mares failed. 
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the proportion of HOT males to 100 females. The greatest fluctua- 
tions occurred in lbG4, when the proportion was as 95*3 males, and 
in 1867, as 116 *3 males to 100 females. The above average pro- 
portion of HOT to 100 is probably nearly correct in the case of the 
greyhound, but whether it would hold with other domesticated 
breeds is in some degree doubtful. Mr. Cupples has enquired from 
several great breeders of dogs, and finds that all without exception 
believe that females are produced in excess ; but he suggests that 
this belief may have arisen from females being less valued, and 
from the consequent disappointment producing a stronger im- 
pression on the mind. 

Sheep , — The sexes of sheep are not ascertained by agriculturists 
until several months after birth, at the period when the males are 
castrated ; so that the following returns do not give the proportions 
at birth. Moreover, I find that several great breeders in Scotland, 
who annually raise some thousand sheep, are firmly convinced that 
a larger proportion of males than of females die during the first year 
or two. Therefore the projwrtion of males would be somewhat 
larger at birth than at the age of castration. This is a remarkable 
coincidence with what, as we have seen, occurs with mankind, and 
both cases probably dej^end on the same cause. I have received 
returns from four gentlemen in England who have bred Lowland 
sheep, chiefly Leicesters, during the last ten to sixteen years ; they 
amount altogether to 8965 births, consisting of 4.407 males and 4558 
females ; that is in the proportion of 96’7 males to 100 femaleH. 
With respect to Cheviot and black-faced sheep bred in Scotland, I 
have received returns from six breeders, two of them on a large? 
scale, chiefly for the years 1867-1869, but some of the returns 
extend back to 1862. The total number recorded amounts to 
50,685, consisting of 25,071 males and 25,614 females, or in tlie 
proportion of 97*9 males to 100 females. If we take the English 
and Scotch returns together, the total number amounts to 59,1)50, 
consisting of 29,478 males and 30,172 females, or as 97*7 to 100. 
So that with sheep at the ago of castration the females are certainly 
in excess of the males, but probably this would not hold good at 
birth.®® 


I am much indebted to 
Mr. Cupples for having pro- 
c\ired for me the above returns 
from Scotland, as well as some 
of the following returns on 


cattle. Mr. K. Elliot, of Laigdr- 
wood, first called my attention 
to the premature deaths of tb< 
male.s, — statemeK t suKsoq n en t - 
ly confirmed by Mr. Altchisori 
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Of Cattle I have received returns from nine gentlemen of 982 
births, too few to be trusted ; these consisted of 477 bull-calves and 
606 cow-calvcs ; i.e., in the proportion of 94*4 males to 100 females. 
The Rev. W. D.*Fox informs me that in 1867 out of 34 calves 
born on a farm in Derbyshire only one was a bull. Mr. Harrison 
Weir has enejuired from several breeders of Pigs^ and most of them 
estimate the male to the female births as about 7 to 6. This same 
gentleman has bred Tiahhita for many years, and has noticed that a 
far greater number (d bucks arc produced than does. But estima- 
tions are of little value. 

Of mammalia in a state of nature 1 have been able to learn very 
little. In regard to the common rat, I have received conflicting 
statements. Mr. R. Elliot, of Laighwood, informs me that a rat- 
catcher assured him that ho had always found the males in great 
excess, oven with the young in the nest. In consequence of this, 
Mr. Elliot himself subsequently examined some hundred old ones, 
and found the statement true. Mr. F. Buckland has bred a laige 
number of white rats, and he also believes that the males greatly 
“ exceed the females. In regard to Moles, it is said that “ the males 
“ arc much more numerous than the females ; ” and as the catching 
of these animals is a special occupation, the statement may perhaps 
be trusted. Sir A. Smith, in describing an anteloj)e of S. Africa ** 
(Kohus elUpsiprymnus)f remarks, that in the herds of this and other 
s])ecies, the males are few in number compared with the females : 
the natives believe that they are born in this proportion ; others 
believe that the younger males are expelled from the herds, and Sir 
A. Smith says, that thougli he h.as himself never seen herds con- 
sisting of young males alone, others affirm that this does occur. It 
appears probable that the young when expelled from the herd, would 
often fall a prey to the many beasts of prey of the country. 

BIRDS. 

With respect to the Fowl^ I have received only one account, 
namely, that out of 1001 chickens of a highly-bred stock of Cochins, 
reared during eight years by Mr. Stretch, 487 proved males and 


and others. To this latter Bell, ‘History of British 

gentleman, and to Mr. Payan, Quadrupeds,* p. 100. 

1 owe my shanks for large ” ‘Illustrations of the Zoo- 
returns as to shcop. logy (*f S. Africa,* 1849; pi. 29. 
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514 females ; i.e., as 94*7 to 100. In regard to domestic pigconi 
there is good evidence cither that the inaii's are produced in excess, 
or that they live longer ; for these birds invariably pair, and single 
males, as Mr. Tcgotmcier informs me, can always be purchased 
cheaper than females. Usually the two birds reared from the two 
eggs laid in the same nest are a male and a female ; but Mr. Harri- 
son Weir, wlio has been so large a breeder, says that he has often 
bred two cocks from the same nest, and sehlom two hens ; more- 
over, the hen is generally the w'eaker of the two, and more liable to 
perish. 

With respect to birds in a state of nalure, Mr. Gould and others 
are convinced that the males are generally the more numerous ; and 
as the young males of many species resemlde the females, the latter 
would naturally appear to be the more numerous. Large numbers 
of pheasants are reared by Mr. Baker of L('adcnhall from eggs laid 
by wild birds, and he informs Mr. Jenner Weir that four or five 
males to one female arc generally produced. An experienced 
observer remarks,®* that in Scandinavia the broods of the capercailzie 
and black-cock contain more males than females ; and that with 
the Dal-ripa (a kind of ptarmigan) more males than females attend 
the leks or places of courtship; but this latter circumstance is 
accounted for by some observers by a greater number of h(m birds 
being killed by vermin. From various facts given by White of 
Selborne,®^ it seems clear that the males of the partridge must ho 
in considerable excess in the south of England ; and T have been 
assured that this is the case in Scotland. Mr. Weir on enquiring 
from the dealers, who receive jit certain seasons largo numbers of 
rufis (Macketes 'pugnaoc?), was told tliat the males are much the more 
numerous. This Siime naturalist has also enquired for me from 
the birdcatchers, wlio annually catch an astonishing number of 
various small species alive for the London market, and he was un- 
hesitatingly answered by an old and trustworthy man, that with 
the chaffinch the males are in large excess ; he thought as high as 
2 males to 1 female, or at least as high as 5 to 3.®*'^ The males 


®* Brehm (‘Illusl. Thicrle- 
ben,’ B. iv. s. 900) comes to the 
same conclusion. 

®® On the authority of L. 
Lloyd, ‘ Game Birds of Sweden,’ 
1867, pp: 12, 132. 


^ ‘ Nat. ‘Hist, of Selbnrne/ 
letter xxix. edit, of 18ll5, vol. i. 
p. 139. 

Mr. Jenner Weir rccoivcd 
similar information, on makiijg 
enquiries during the following 
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of the blackbird, ho likewise maintained, were by far the more 
numerous, whether caujiht by traps or by nettin'; at night. These 
statements may apparently be trusted, because this same man said 
that the sexes ar3 about equal witli the lark, the twite (^Linaria 
mvntana\ and goldfinch. On the other hand, he is certain that 
with the common linnet, the females preponderate gn^atly, but 
unequally during diflerent years; during some yciirs he has found 
the females to the males as four to one. It should, however, be 
borne in mind, that the chief season for catcliing buds does not 
begin till September, so that with some sjjccies partial migrations 
may have begun, and the flocks at this period often consist of hens 
alone. Mr. Sal v in paid particular attention to the sexes of the 
hnmming-hirds in Central Anua’ica, and he is convinced that with 
most of the spe cies the males are in excess ; thus one year he pro- 
cured 204 s])ecimens belonging to ten species, and the.->c consisted 
of lOG males and of only 38 females. With two other species 
the females were in excess: but the proiiortions a])parently vary 
either during diflerent seasons or in diflerent localities; for on 
one occasion the males of Caynpylopterm hemileucurus were to tlie 
females as 6 to 2, and on anotlier occasion®® in exactly tlie njversed 
ratio. As bearing on this latter point, I may add, that Mr. Powys 
round ill Corfu and Epirus the sexes of the chaffinch keeping apart, 
and “ the females by far the most numerous ; ” whilst in Palestine 
^Mr. Tristram found “ (he male flocks appearing greatly to exceed 
“the female in number.” So again with the Quiscalus major, Mr. 
G. Taylor®* says, that in Florida there were “very few females in 
“ proi)ortion to the males,” whilst in Uouduras the proportion was 
the other way, the species there having the character of a polygamist. 


M'ar. To sluiw the nuinher of 
living chaffinches caught, I may 
inoiition that in 18G9 there was 
a match betwtjcn two experts, 
Old one man caught in a day 
and another 40, male chaf- 
li’iches. The greatest number 
ever caught by one yiaa in a 
‘‘ingle day was 70. 


•® ‘Ibis,* vol. ii. p. 260, as 
quoted in Gould’s ‘ Trochilida?,’ 
1861, p. 52. For the foi egoing 
])roporiions, I am indebted to 
Mr, Salvin for a table of his 
results. 

‘Ibis,’ 1860, p. 137; and 
1867, p. 369. 

®* ‘ Ibis,’ 1862, p. 167. 
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With I<^ish the proportional minibers of tjie sexes can be 
ascertained only by catching them in the adult or nearly adult 
state; and there are many difficulties in arriving at any jin.t 
conclusion.®^ Infertile females might readily bo mistaken for 
males, as Dr. Gunther has remarked to me in regard to trout 
With some species the males are believed to die soon after fertilisinu 
the ova. With many species the males are of much smaller size 
than the females, so that a large number of males would escape 
from the same net by which the females were caught. ]\I. 
Carbon nier,*^® who has e.specially attended to the natural history 
of the pike (Esox liiclus\ states tliat many males, owing to their 
small size, are devoured by the larger females ; and he believes 
that the males of almost all fish are exposed from this same cause 
to greater danger than the females. Nevertheless, in the few cases 
in which the proportional numbers have been actually observed, 
the males app(‘ar to bo largely in excess. Thus Mr. R. Buist, the 
superintendent of the IStormontfiold experiments, says that in 
1865, out of 70 salmon first landed for the purpose of obtaining the 
ova, upwards of 60 were males. In 1867 he again “ calls attention 
“ to the vast disproportion of the males to the females. We had at 
** the outset at least ten males to one female.*’ Afterwards females 
sufficient for obtaining ova were procured. He adds, “from the 
“ great proportion of the males, they are constantly fighting ainl 
“tearing each other on the spawning-beds.**'^^ This disproportion, 
no doubt, can bo accounted for in part, but whether wholly is 
doubtful, by the males ascending the rivers before the females. 
Mr. F. Buckland remarks in regard to trout, that “ it is a curiour. 
“ fact that the males preponderate very largely in number over the 
“ females. It invariably happens that when the first rush of tisli 
“ is made to the net, there will be at least seven or eight males to 
“ one female found captive. I cannot quite account for this ; 
“either the males are more numerous than tlie female.s, or the 


licuckart ({ notes Bloch 
(Wagner, ‘ Uand\v<>rterbuch der 
Phys.,’ B. iv. 185.^1, s. 775), that 
with fish there are twice as 
many males as females. 

Quoted in the ‘ Farmer,’ 


March 18, 18GU, p. 360. 

‘ 3’lie Storm out field Ph'.ei 
cultural Exp(Timents,’ 1866, ]• 
23. *J'he ‘Field* newspa]--i, 

June ‘2i)th, 1867. 

' 1 . 
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‘Mailer seek .‘'ak ty by concc:ilmoiit. railier tlinii JJo tluii 

n(l(b, lliat ]'y carefully f^carebing the lanks suflicient fciualea for 
oMainiiig ova can be fonndJ^ IVIr. II. Lee iiifonns ujc that out of 
'J12 trout, lakou for tliis purpose in J.ord Portsinoiitli’s ])ark, IHO 
\v(!ro males and 02 fi-males. 

‘riic males of the (_’y])rinida; likewise seem to be in excess; but 
s(;\'cral menibcrs of tliis Family, viz., Ibe carp, teneb, bream and 
minnow, a[)pear regularly to follow tbe jiractice, rare in tbe animal 
kingdom, of polyandry ; for tbe bmialc whilst spawning is alwjiys 
attended by two males, one on cacb side, and in t-he case of tbe 
bream by tbree or four males. 'Jhis fact is so well known, that it 
IS always rei'.ommcnded to stock a pond with tw'o male timcbes to 
niie female, or at least with tbree males to two females. With tbe 
minnow, an excellent ob^erver state.-^, that on tlio spawning-lieds 
ibe males are ten times as numerous as tbe females; when a 
female coines amongst tlic males, “she is iininediately jii-esscd 
“ ( losely by a male on each side; and when they bav(^ been in that 
“ situation for a time, are sipeisided by other two males.” 


JXSLCTS. 


in tliis great (!lass, the Lepidoptera almost alone afford means 
Ibr judging of tbe jiroiiortional munbers of tin* si^xes; for they have 
Ijeeii C(dleeted w'ilb special care by many gu< d obs(;rvers, and have 
keen largely bi'od from the egg or caterpillar state. T bad hoped 
! i.at some bK'cders of silk-niotlis might have kc])t an exact n*eord, 
i'Ut after writing to fk-ance and Italy, and consulting various 
iieatises, I cannot find that ibis has ever been done, ‘fhe general 
iiiion appears to be that the sexes are nearly equal, but in Italy, 
i I liear from Professor Canestrini, many breeders are convinced 
hit the females aie [irodiiced in excess, k'bis same naturalist, 
'low ever, inl'onns me, that in tbe tw’o yearly broods of the 
Vilaiitbus silk-niotb {Boinhyx cyufhUi)^ the males gicatly prcpoii- 
o rate in the first, whilst in tbe second the two sexes arc nearly 
qua), or the females rather in excess. 

Ill regard to Tbittertlies in a state of nature, several ob^erveis 


‘Land and Watei,’ If'bS, 

11. 

Yarroll, ‘ Hist. Lritisb 
' i-'bos,’ V(d. i.’\82t), p. 207; on 
" cffrpio^ p. 331; on 


Hie Tinea vnlyariSj p. 331; on 
the Ahnimis hranui, p. 33(). 
See, fa- the mil mow' (/.eucf.sc7/.s 
‘Loudon’s Mag. of 
jSbit. Hist,’ vol, V. ISiLk p. 882. 

^ C; 
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have been mnch sti'uck by the apparently oiiorinons preponderance 
of the inales.'^^ Thus Mr. Bates,’* in speaking of several species, 
about a hundred in number, which inhabit th^i Upper Amazons, 
says that the males are much more numerous than the females, 
even in the proportion of a hundred to one. In Nt)rth America, 
Edwards, whn had great experience, estimates in the genus Papilio 
the males to the females as four to one; and Mr. Walsh, who 
informed me of this statement, says that with P. turnus this is 
certainly the case. In Soutli Africa, Mr. II. Trimen found the 
males in excess in 19 species;’* and in one of these, which swarms 
in open places, he estimated the number of males as fifty to one 
female. With another species, in which the males arc numerous in 
certain localities, he collected only five females during seven years. 
In the island of Bourbon, M. Maillard stales that the males of one 
species of Painlio arc twenty limes as numerous as the females/’ 
Mr. Trimen informs me that as far as he has himself seen, or heard 
from others, it is rare for the females of any butterfly to exceed tlie 
males in number ; but tlircc South African species pcrliaps offer an 
exception. Mr. Wallace’* states that the females of Ornithopiera 
croesus, in the Malay archipelago, are more common and iiiok' 
easily caught than the males; but ibis is a rare butterfly. I may 
hero add, that in Tlyperythra, a genus of moths, Guenee says, tlini 
trom four to five females are sent in collections from India for on.' 
male. 

Wlien this subject of the proportional numbers of the sexes of 
insects was brought before the Entomological Society,’® it wa< 
generally admitted that the males of most Lepidoi)icra, in tl^ 
adult or imago state, are caught in gi-eater numbers than the females : 
but this fact was attributed by various observers to the rnon 
retiring habits of the females, and to the males emerging earJic-' 
from the cocoon. This latter circumstance is well known to occi!' 


Leuckart quotes Meinccke given by Mr. d’liimn in b ' 
(Wagner, ‘ Ilandworterbuch der ‘ Illiopaloee.r.i Afrietu Australia 
Pliys.’ B. iv. 1853, .s. 775) tliat ” Quote d by dVimen, ‘ Tiair 
the males of Butterflies arc three act. Ent. Soc.’ vol. v. ]iart i .. 

or four times as nunu-rous as 1 HbO, p. 3^0. 
the females. ‘Transact. Liuu. 8oc.’ vi- 

’"‘‘The Naturalist on the xxv. p. 37. 

Amazons,’ vol. ii. 1863, p. 228, ‘Proo. Entomolog. Hot 

347. Feb. 17tli, 1868.. 

’* Four of these easels are 
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with most Lepidoptera, as well as with other insects. So that, as 
M. Personnat remarks, tlio males of the domesticated Ihmhyx 
Yamamaij arc useless at the beginning of the season, and the 
females at the end,* from th(3 want of mates.®® I cannot, however, 
persuade myself that these causes suffice to explain the great exc(‘ss 
of males, in the above cases of certain butterflies which are 
extremely common in their native countries. Mr. Stainton, who 
has jmd very close attention during many years to the smaller 
moths, informs me that when he collected them in the imago state, 
lie thought that the males were ten times as numerous as the 
females, but that since he has reared them on a large scale from 
the caterpillar state, he is convinced that the females are the more 
numerous. Several entomologists concur in this view. Mr. 
Doubleday, however, and some others, take an op])osite view, and 
are convinced that they have reared from the eggs and caterpillars 
a larger proportion of males than of him ales. 

Besides the more active habits of the males, their earlier 
(‘mergence from the cocoon, and in some cases their frccpienting 
more open stations, other causes may be assigned for an aiiparent 
or real dificrence in the proportional numbers of the sexes of 
I^o[)idopteraj when captured in the imago state, and when reared 
from the egg or caterpillar state. I hear from Pnjfessor Canestrini, 
that it is believed by many breeders in Italy, that the female 
caterpillar of the silk-moth suffers more from the recent disease 
than the male; and Dr. Staudinger informs me that in rearing 
Lepidoptera more females die in the cocoon than males. With 
mnny sitecnes the female caterpillar is larger than the male, and a 
(Collector would naturally choose the finest specimens, and thus 
miiiitentionally collect a larger number of females. Three collectors 
have told me that this was their practice; but Dr. Wallace is sure 
that most collectors take all the specimens which they can find of 
tlie rarer kinds, which alone are worth the trouble of rearing, 
birds when surrounded by caterpillars would probably devour the 
hugest; and Professor Canestrini informs me that in Italy some 
breeders believe, though on insufficient evidence, that in the first 
broods of the Ailanthus silk-moth, the wasps destroy a larger 
mimber of the female than of the male caterpillars. Dr. Wallace 
hirthor remarks that female caterpillars, from being larger than the 


Quoted by^Dr, Wallace in ‘ Proc. Ent. Soc.' 3rd series, vol, v, 
1-07, p. 487. " 
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males, require more time for their devclojmieiil, nud consmiK) mon 
food and moisture ; and thus tliey would be ox[)oscd durimi; ;) 
longer time to danger from ichneumons, birds, and in times ot 
scarcity would perish in <^rcatcr numbers. Hence it appears (pule 
])(>ssiblc that in a state of nature, fewer female Le[)idoptera m.i\ 
reach maturity than males; and for our siiccial object we niv 
concerned with tlicir relative numl)ers at maturity, when the sexf- 
are ready to propagate their bind. 

The manner in which the males of certain moths congregate ii 
cxtraordiiiar}" numbers round a single fcnnile, a])parcMtly indicates i 
great excess of males, thougli this fact may perha])s be acconni- , 
for by the eai’licr emergence of the males from llieir cocoons. ?d 
Stainton informs me that from twelve to twenty males, may ohi 
be seen congK gated round a female Klachhtu rufocinerea. It ' 
well known that if a. viigin L(fsiocani/>a (/uermsuv Hflurnia carpin' 
bo exposed in a (age, vast numbers of males collect round her, an , 
if confined in a room will even come down the rhimnev to Ik > 
Mr. Douhleday believes that he has scon from fifiy to a hiindi'' 
males of both these s) oeies attraeted in the course of a single* d;!' 
by a female in confmenn nt. In the Isle of W’iglit Mr. TiitiK 
exposed a box in which a female of the Lasioeampa bad ■ 
conlincd on (he ])revi<>us day, and five males soon endeavoured ' 
gain admittance. In Australia, M. Yerri'anx, bavimi idaced i'. 
female of a small Bombyx in a box in his pocket, was followtd 1' 
a crowd of males, so that about 200 entered the liousc with him, ' 
Mr. Doulili'day has calk'd my attention to M. Standi ng'T’s ”■’ i 
of Lettidoptcra, which gives the prices of the males and r(ima1e> 
oOO species or well-marked varielies of butterflies (lihopaloce; ' 
M’he prices for both sexes of the very common s])ceicR are of eoc 
the same; but in ill of the rarer species tliey di/ler; the ni;, 
being in all cases, excepting one, the elieat'cr. On an av(*r:i<r< ■ 
the ]irices of the 113 s))ecies, the price of the male to that of ’i ■ 
female is as 100 to 149; and this apparently indicales i' 
invei^cl y the males exceed the females in I he same ja-opoi i a 
About 2000 species or varieties of moths (Hetcroc(*ra) 
catalogued, those with wingless females b.cing here cxclude.l 
account of tlic difference in habits between ^Jie two sexes : of tl ■ ' 


rdaiichard, ‘Metamorphoses, ‘ liopklopteren - Double' 

Moeurs dcs Inscetes,* 1308, pp. Lisle,’ P> rlin, No. x. 18r»(). 
225-22(1. 
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l! 000 species diricr in price according to sex, the inal(*s of 130 
being ('.lieapcr, and those of oidy 11 being dearer than tlie females. 
'I'lie average price of the males of the 130 specie'^, to that of tlie 
feimdes, is as lOO to 143. With respect to the butterflies in tliis 
pric('d list, ]\lr. Doubleday thinks (and no man in England has liad 
more cxperieiici!), that there is notliing in the liabits of the species 
which can account for tlic difference in the prices of the two sexes, 
and that it can be accounted for only by an excess in the number 
of tlie males. But I am bound to add that Dr. Staudinger informs 
me, that he is himself of a different opinion. He thinks that the 
less active habits of the females and the earlier emergence of the 
males will account for his colleelors securing a larger number of 
males tlian (4 females, and consequently for the lower prices of the 
former. With respect to specimens reared from the caterpillar- 
state, Dr. Staudinger believes, as previously stated, that a greater 
number of females than of males die whilst confined in the 
cocoons. Ho adds that with certain species one sex seems to pre- 
ponderate over the other during certain years. 

Of diiect ob.scrvations on the sexes of Lc])ido])tern, reared either 
(V()m eggs or caterpilhu’s, I have received only the lew following 
cases : — 



I'Vmiiles. 


ffiic Rev. J. I h lliiirt^^ of Ibxeter reared, during 18()tS, 1 1 
iniagoh of’7:» sjiocies, whicdi coiisistc<l of . , /j 

'll. Albert J<ius of EUhnm reared, during I8G8, p 
iiiiiigos of 1) species, which consisted of . . J, 

1 >111 iiig '4Si)9 he reared imag'-s fioin 4 species,)! 

(•oiisisting of /i 

br. Biickb I of Ejn.swei-tli, Hants, during 18(51), ( 
!•( ared iiiiagos from 74 species, coiisisling of . ) ; 
1> . Wallace of Colcliester reared from one brood | 

of Bonibyx cynlliia | 

I >r. Wallace raised, fioiu cocoons of Bombyx reriiyil j 

sent from (yhinn, during 18(51) ji 

br. Wallace raised, during 18G8 and J SGI), from) 
two lots of cocoons of Borabyx yama-mai . ./ 


, 'rolal 


1.^3 

1.71) 

114 

ISO 

h2 


224 


52 


1)34 


137 

12G 

112 

169 

48 

123 

46 

761 


■ This naturalist bas been so from former years, in which the 

as to send me some results females .seemed to pnqx)nderate ; 
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So that in these eiglit lots of cocoons and eggs, males were 
produced in excess. Taken together the proportion of males is ns 
122 '7 to 100 females. But the numbers are h&rdly large enough 
to he trustworthy. 

On the whole, Irom those various sources of evidence, all pointing 
in tlie same direction, 1 infer that with most specii s of F-epidopter.i, 
the mature mah s genci'ally exceed the females in number, whatever 
the proportions may be at their first einergeiire from the egg. 

With reference to tlic other Orders of insects, I liave been able 
to collect very little reliable information. With the stag-beetk^ 
{Luranns reruns) the males appear to be much more numerous 
tlian the fcjuales; ” but when, as Cornelius remarked during 1807, 
an unusual nuiuber of these beetles appeared in one part of 
Cennany, the feniah'S a])pearedto exceed tlm males as six to oik*. 
With one of the lilatcrkhe, the males arc said to he much m()r(‘ 
numerous than the females, and “two or three arc often found 
“united with one female;®^ so that here polyandry seems to 
“prevail.” Willi Siagonium (Stapliylinida)), in which the maks 
are furnished with horns, “the females arc far more mimcrous tlian 
“the opposite sex.” Mr. Janson stated at the Entomological 
Society that the females of the bark-feeding Tomicus villosns arc so 
common as to be a plague, whilst the males are so rare as to he 
hardly known. 

It is hardly worth while saying anything about the proportion ct 
the sexes in certain species and even groups of insects, for tin- 
males are unknown or very rare, and the females are partheiio 
genetic, that is, fertile without sexual union ; exainjilcs of this ;oe 
afforded by several of the Cyniphhe.®® In all the gall-inak!; ' 
Cynipidee known to Mr. Walsh, the females arc four or five (in.e^ 
as nuraeruus as the males; and so it is, as lie informs me, with tl-c 
gall-making Cccidoinyiida' (Diptcra). With some common specie' 
of Saw-fiies (Tenth red in in) Mr. F. Smith has reared hundreds « 
specimens from larvae of all siz(is, hut has never reared a singk' 


but so many ol’ the tigurcs were 
estimate-, that I fomul it im- 
possible to tabulate them. 

^ Giinther’s ^ llecord of Zoo- 
logical Literature,’ 1807, p. 200. 
On the excess of femali; Lucanus, 
ibid. p. 250. On the males of 
Luoauus in England, ‘ West- 


wood, ‘ i^^odern Class of Inse( ■ 
vajl. i. ]), 1S7. On the Sia - 
nium, ibid. p. 172. 

Walsh, in ‘The AiiKai- 
Entomologist,’ vol. i. 18(.»0, i' 
lO.’h F. Smith, ‘ Uceonl -t 
Zoological Literature,’ 1807, c- 
328. 
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male: on the other hand, Onrti.s that witli certain spceico 

(Athalia), bred by him, the males were to the females as six to 
one; whilst exactly the reverse occurred with the mature insects of 
the same species caught in the fields. In the family of Pees, 
Hermann Muller, collected a largo number of s[)ecimcns of many 
s{)ccies, and reared others from the ctjcoons, and comited the sexes. 
He found that the males of sr^me species greatly exceeded the 
females in number; in others the rcA^rse occurred; and in others 
the two sexes were nearly equal. But as in most cases the males 
emerge from the cocoons before the females, they are at the 
commenoeineiit (jf the breeding season ]iract!cally in excels. 
Mii'ler also observed (hat I he relative numher of the two sexes in 
some species dilfercd much in different localities. But as H. 
Muller has himself remarked to me, tlicso remarks must be 
received with some caution, as one. sex mielit more easily escape 
observation than Hk', oiher. 'rims his Itrother hritz Milllcr has 
noticed in Brazil that the two sexes ot the same s[) 0 eies of hee 
sometimes frequent different kinds of llowers. With respect to the 
Orthoptera, 1 know hardly anythin i about the relative- numl)cr of 
the sexes: Kbi te,*’'^ liowever, says that out of 500 locusts which lie 
rxamined, the males wore to the females as five to six. With the 
Xi-iiroptcra, Mr. Walsli states that in many, hut by no means in 
all th(‘ si)eeies of the Odonatniis group, there is a great oveiqhis of 
males: in the genus -Hetairina, also, the nial(?.s are g- norally at 
least four times as numerous as the females, lii certain species in 
the genus Gomphus the males arc equally iu excess, whilst in two 
vtlhcr species, the females are twice or thrice as immcrous .as the 
males. In some European species of Bsocus tlioiisands of females 
may be collected without a single male, whilst with other specie.s 
of the same genus both .sexes are comumn/’ In England, Mr. 
MacLaehlan has ca]durcd hundreds of ihe female Apataiifa 
nndiehris, but has never seen the male ; and of Boreus hyemalis 
only four or five males have heen seen lierc.'’^’ With most of these 


‘ Jgarm hi.srcls,’ ]>]). 15 -10. 

‘ An wen dung (h'r Darwin- 
^'‘hen i.ehre Ycrh. d. n. V. 
hdirg. xxiv.’ 

‘ Die Slricli, Zng oder AVan- 
dorhcusclireck^c,’ 18-8, p. 20. 

^ ‘ Obs' rvations on N. Ameri- 


can Ncuroj'lera,’ by H. Ib-utn 
and B. 1). W.alsli, ‘ Proc. Ihit. 
Buc. Bbiladcl])hia,’ Oct. leO.'l, 
pp. 108, 223, 230. 

‘ Proc. Ent. Soc.. Eondon, 
Ecb. 17, 1808. 
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species (excepting the Tentlimlinrc) there is at present no evidence' 
that the females are subject to |.arthenog('n('sis ; and thus we see 
how ignorant we arc of tlie causes of tlie apparent <liscrepancy in 
the pro]jortion of the two sexes. ' 

]n the other classes of the Articnlata 1 liave been able to collect 
still less information. With spiders, ]\Ir. r.lackwall, who has 
carefully attended to this class during many years, writes to me 
that the males from their more erratic hahits arc more commonly 
seen, and therefore appear more numerous. Tins is actually tlie 
case with a few species; but he mentions several s])eeics in six 
genera, in which the I'cmalcs ap]'car to be much more numerous 
than the malcs.®^ The sjnall size of the mah’s in comparison will: 
the fcinahs (a ijcculiarity wliich is sometimes cairied to au 
extreme degree), and their wddely dilfcrent appearance, may accounl 
in some instances for their rarity in col lection s.'’“ 

Some of the lower Crustaceans arc able to propagate tlicir kiii'l 
sexually, and this will account for the extreme rarity of the males ; 
thus Von Siehold®^ carefully examined no less than 13,000 
specimens of A])us from twenty-one localities, rand amongst these 
he found only 319 males. With some other fuims (as Tanais and 
Cypris), as Fritz Muller informs me, there is reason to believe that 
the males arc much shorter-lived than the females ; and this would 
exi)lain their scarcity, sui)])Osing tlio two sexes to he at first e(pial 
in number. On the other hand, Muller has invariably taken lar 
more males than females of the Diastylidai and of Cypridiua on tlie 
sliores of Ihuzil ; thus with a species in the latter genus, GO 
s[)ccimciis caught the same day included 57 males ; hut he sugges(^ 
that this ])rcpondcrancc may be due to some unknown dilference in 
the hahits of the two sexes. With one of the higher Brazilian 
crabs, namely a Gelasimus, Fritz Miiller found tlie males to Ik' 
more numerous than the females. According to the large ex- 
perience of Mr, 0. Spence Bate, the reverse seems to he the case 
with six common Ihltish crabs, the names of which he has 
given me. 

Another great authority S«c, uii this subject, Ah. 

with rcsiiect to this class. Prof. O. B. Cambridge, as quoted i: 
Thorcll of IJpsila (‘On Kuro- ‘ Quarterly ^'Journal of Science,' 

pcan Spiders,’ 1809-70, part i. 1808, p. 4ii9. 
p. 205), speaks as if female ‘Bcitrage ziir ]\arthen<-“ 

spiders were generally eominoner gcaiesis,’ p. 1 71. 
than the males. 
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Tlir projxrrfion o f the soars in rdation to natural 
selection. 

Tliere is reason to suspect tliat in some cases man 
lijis selection iinlirectly influenced liis o^Yn sex- 
j)rodiicing powers. Certain women tend to produce 
(luring their whole lives more children of one sex than 
of the other: and the same holds good of many 
animals, for instance, cows and horses ; thus Mr. 
Wright of Yeldersley House informs me that one of 
iiis Arab mares, though ])ut seven times to different 
liorses, produced seven lillies. Though I have very 
litilc evidence on this head, analogy wa)uld lead to the 
htdief, that the t(mdciicy to produce either sex wmuld 
la' inherited like abnost every other peculiarity, for 
oislance, that ot producing twins ; and concerning the 
above tendency a good authority, Mr. J. Dowiiing, has 
conimunicatcd to me facts which secni io prove that 
I his docs occur in certain famili(‘s of short-horn 
(little. Col. Marshall-*'^ has recently found on careful 
('.ainination that the Todas, a hill-tribe of Lidia, 

' Hiisist of 1 V2 males and SI females of all ages —that 
in a ratio of 133 ’3 males to 100 females. The 
Todas, wlio are polya.ndrous in tlieir marilages, during 
loiiiier times invariably practised female infanticide ; 
hat this practice has now been discontinued for a 
' 'Tisiderable period. Of the children born wdthin late 
v ars, the males are more numerous tlian the females, 
c the proportion of 12'1 to 100. Colonel Marshall 
‘counts for this* fact iji the following ingenious 
^uaiiner. “Let us for the purpose of illustration take 
“ tliree families as representing an average of the 
‘ I he TochiH/ 187o, Pi). 100, Ul, 194, 190. 
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entire tribe; say that one mother gives birth to six 
“ daughters and no sons ; a second mother has six 
“ sons only, whilst the third mother has three sons 
and three daughters. The first mother, following 
“ the tribal custom, destroys four daughters and 
“ preserves two. The second retains her six sons. 
“ The third kills two daughters and keeps one, as also 
her three sons. We have then from the tlire(' 
‘‘ families, nine sons and tliree daughters, with whicli 
to continue the breed. But wliilst the males belong 
‘‘ to families in which the tendency to produce sons is 
“ great, the females are of those of a converse inclina- 
“ tion. Thus the bias strengthens with each genera 
“ tion, until, as we find, fiimilies grow to have habituallv 
‘‘ more sons than daughters.” 

That this result would follow from the above forin 
of infanticide seems almost certain; that is if \y( 
assume tliat a sex-producing tendency is inheriteii. 
But as the above numbers are so extremely scanty, I 
have searched for additional evidence, but caninti 
decide whether what I have found is trustwortliy ; 
iievcrtheless the facts are, perhaps, worth giving. 
The Maories of New Zealand have long practised 
infanticide; and Mr. Fenton®^ states that he “has nnl 
with instances of women who have destroyed foiu 
“ six, and even seven children, mostly females. Hov, 
“ever, the universal testimony of those best qualified 
“ to judge, is conclusive that this custom has for mrii v 
“ years been almost extinct. Probably the year lb. -d 
“ may be named as the period of its ceasing to exisi 
Now amongst the New Zealanders, as with the Tod.i.’ 

‘ Aboriginal Inhabitants of New Zealand ; Government Ile[r x i, 
1859, p. 36. 
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male births are considerably in excess. Mr. Fenton 
remarks (p. 30), “ One fact is certain, although the 
“ exact period of the commencement of this singular 
“ condition of the disproportion of the sexes cannot be 
“ demonstratively fixed, it is quite clear that this 
“ course of decrease was in full operation during the 
“ years 1830 to 1844, when the non-adult population 
‘‘ of 1844 Avas being produced, and has continued with 
great energy up to the present time.” The following 
statements are taken from Mr. Fenton (p. 26), but as 
the numbers are not largo, and as the census was not 
accurate, uniform results cannot be expected. It 
sliould bo borne in mind in this and the following 
cases, that the normal state of every population is an 
excess of women, at least in all civilised countries, 
chiefly owing to the greater mortality of the male sex 
during youth, and partly to accidents of all kinds later 
in life. In 1858, the native population of Now 
Zealand was estimated as consisting of 31,667 males 
and 24,303 females of all ages, that is in the ratio of 
130*3 males to 100 females. But during this same 
year, and in certain limited districts, the numbers 
wore ascertained with much care, and the males of all 
ages were here 753 and the females 616; that is in 
the ratio of 122*2 males to 100 females. It is more 
important for us that during this same year of 1858, 
the non-adult males within the same district were 
found to be 178, and the non-adult females 142, that is 
in the ratio of 125 * 3 to 100. It may be added that in 
1844, at which ‘period female infanticide had only 
lately ceased, the non-adult males in one district were 
281, and th^ non-adult females only 194, that is in the 
ratio of 144 * 8 males to 100 females. 
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In the Sandwich Islands, the males exceed the 
females in number. Infanticide was formerly practised 
there to a frightful extent, but was ‘by no means 
confined to female infants, as is shown by Mr. Ellis,®® 
and as I have been informed by Bishop Staley and the 
Eev. Mr. Coan. Nevertheless, another apparently 
trustworthy writer, Mr. Jarves,®^ whose observations 
apply to the whole archipelago, remarks Numbers 
“ of women are to be found, who confess to the murder 
‘‘ of from three to six or eight children,” and he adds, 
“ females from being considered less useful than males 
‘^were more often destroyed.” From what is known 
to occur in other parts of the world, this statement is 
probable ; but must be received with much caution. 
The practice of infanticide ceased about the year 
1819, when idolatry was abolished and missionaries 
settled in the Islands. A careful census in 1839 of 
the adult and taxable men and women in the island of 
Kauai and in one district of Oahu (Jarves, p. 404), 
gives 4723 males and 3776 females; that is in the 
ratio of 125’08 to 100. At the same time the numlxn* 
of males under fourteen years in Kauai and under 
eighteen in Oahu was 1797, and of females of the same 
ages 1429 ; and here we have the ratio of 125*75 males 
to 100 females. 

In a census of all the islands in 1850,®® the males of 
all ages amount to 36,272, and the females to 33,128, 
or as 109*49 to 100. The males under seventeen years 
amounted to 10,773, and the females under the same 
age to 9593, or as 112*3 to 100. Frbm the census of 

‘Narrative of a Tour through ®* This is given in the lier. 

Hawaii,’ 1826, p. 298. H. T. Chcever’s ‘ Life in tha 

‘History of the Sandwich Sandwich Islands, o 1 851, p. 277. 
Islands,’ 1813, p. 93. 



Chap. VITT. PROPORTION OF THE SENES. HOT 

1872, tlio proportion of males of all ages (including 
half-castes) to females, is as 125-36 to 100. It must 
be borne in » mind that all these returns for the 
Sandwich Islands give the proportion of living males 
to living females, and not of the births ; and judging 
from all civilised countries the proportion of males 
would have been considerably higher if the numbers 


had referred to births.^® 

Dr. Coulter, in describing 
(‘ Journal R. Ge<.'>graph. Soc,’ 
vol. V. 1835, p. 67) th(i state of 
California about the year 1830, 
says that the natives, reclaimed 
by the Spanish missionaries, 
have nearly all perished, or arc 
perishing, although well treated, 
not driven from their native 
land, and kept from the use of 
spirits. He attributes this, in 
great part, to the undoubted 
fact that the men greatly exceed 
the women in number ; but he 
does not know whether this is 
due to a failure of female off- 
spring, or to more females dying 
during early youth. The latter 
alternative, according to all 
analogy, is very improbable. 
He adds that “ infanticide, pro- 
“ perly so called, is not common, 
“ though very frequent resource 
“is had to abortion.” If Dr. 
Coulter is correct about infanti- 
cide, this case cannot be ad- 
vanced in support of Colonel 
Marshall’s view. From the 
rapid decrease of the reclaimed 
natives, we may suspect that, 
as in the cases lately given, 
their fertility has been dimin- 
ished from changed habits of 
life. 

I had hop^ to gain some 
light on this subject from the 


breeding of dogs; inasmuch as 
in most breeds, with the ex- 
ception, perhaps, of greyhounds, 
many more female puppies are 
destroyed than males, just as 
with the I'oda infants. Mr. 
Cupples assures me that this is 
usual with Scotch deer-hounds. 
Unfortunately, I know nothing 
of the proportion of the sexes in 
any breed, excepting greyhounds, 
and there the male births are to 
the females as 110*1 to 100. 
Now from enquiries made from 
many breeders, it seems that 
the females are in some respects 
more esteemed, though other- 
wise troublesome; and it does 
not appear that, the female 
puppies of the best-bred dogs 
are systematically destroyed 
more than the males, 'though 
this docs sometimes take place 
to a limihd extent. Therefore 
I am unable to decide whether 
we can, on the above principles, 
account for the preponderance of 
male births in greyhounds. On 
the other hand, we have seen 
that with horses, cattle, and 
sheep, which are too valuable for 
the young of either sex to bo 
destroyed, if there is any differ- 
ence, the females are slightly in 
excess, 
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From the several foregoing cases we have some 
reason to believe that infanticide practised in the 
manner above explained, tends to malje a male-pro- 
ducing race; but I am far from supposing that this 
practice in the case of man, or some analogous process 
with other species, has been the sole determining cause 
of an excess of males. There may be some unknown 
law leading to this result in decreasing races, which 
have already become somewhat infertile. Besides the 
several causes previously alluded to, the greater facility 
of parturition amongst savages, and the less consequent 
injury to their male infants, would tend to increase 
the proportion of live-born males to females. There 
does not, however, seem to be any necessary connection 
between savage life and a marked excess of males; 
that is if we may judge by the character of the scanty 
offspring of the lately existing Tasmanians and of the 
crossed offspring of the Tahitians now inhabiting 
Norfolk Island. 

As the males and females of many animals differ 
som*ewhat in habits and are exposed in different 
degrees to danger, it is probable that in many cases, 
more of one sex than of the other are habitually 
destroyed. But as far as I can trace out the complica- 
tion of causes, an indiscriminate though large de- 
struction of either sex would not tend to modify the 
sex-producing power of the species. With strictly 
social animals, such as bees or ants, which produce a 
vast number of sterile and fertile females in comparison 
with the males, and to whom this preponderance is of 
paramount importance, we can see that those com- 
munities would flourish best which contained females 
having a strong inherited tendency to produce more 
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ind more females ; and in such cases an unequal sex- 
producing tendency would be ultimately gained through 
aatural selection. With animals living in herds or 
broops, in which the males come to the front and 
Jefend the herd, as with the bisons of North America 
ind certain baboons, it is conceivable that a male- 
producing tendency might be gained by natural 
selection; for the individuals of the better defended 
herds would leave more numerous descendants. In the 
case of mankind the advantage arising from having a 
preponderance of men in the tribe is supposed to be 
one chief cause of the practice of female infanticide. 

In no case, as far as we can see, would an inherited 
tendency to produce both sexes in equal numbers or 
to produce one sex in excess, be a direct advantage 
or disadvantage to certain individuals more than to 
others ; for instance, an individual with a tendency to 
produce more males than females would not succeed 
better in the battle for life than an individual with an 
opposite tendency; and therefore a tendency of this 
kind could not be gained through natural selection. 
Nevertheless, there are certain animals (for instance, 
fishes and cirripedes) in which two or more males 
appear to be necessary for the fertilisation of the 
female ; and the males accordingly largely pre- 
ponderate, but it is by no means obvious how this 
male-producing tendency could have been acquired. I 
formerly thought that when a tendency to produce the 
two sexes in equal numbers was advantageous to the 
species, it would follow from natural selection, but I 
now see that the whole problem is so intricate that it 
is safer to leave its solution for the future. 
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CHAPTEE IX. 

Secondary Sexual Characters in the Lower Class fs 
OF TBE Animal Kingdom. 

'i’liesc characters aljsent in the lowest classes -nrilliant celonrs— 
Mullusca— Annelids — Crustacea, secondary sexual characters 
stiongly developed; diinorpliism ; colour; characters not 
acquired before maturity — Spiders, sexual colours of; stridiil:i- 
tion by the males — Myriapoda. 

With animals belonging to the lower classes, the two 
sexes are not rarely united in the same individnal, and 
therefore secondary sexual characters cannot be de- 
veloped, In many cases where the sexes are separatt.\ 
both are permanently attached to some support, and 
the one cannot search or struggle for the other. 
Moreover it is almost certain that these animals havt.‘ 
too imperfect senses and much too low mental powers, 
to appreciate each other's beauty or other attractions, 
or to feel rivalry. 

Hence in these classes or sub-kingdoms, sucli 
the Protozoa, Coelenterata, Echinodermata, Scolecidi. 
secondary sexual characters, of the kind which wo have 
to consider, do not occur; and this fact agrees witb 
the belief that such characters in the higher classes 
have been acquired through sexulil selection, wliirii 
depends on the will, desire, and choice of either sex. 
Nevertheless some few apparent exceptions occur ; tlms, 
I hear from Dr, Baird ^ the males of certain Ento7A)a, 
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or internal parasitic worms, differ sliglitly in colour 
from the females ; but we have no reason to suppose 
that -such differences have been augmented tlirough 
sexual selection. Contrivances by which the male 
holds the female, and which are indispensable for the 
propagation of the species, are independent of sexual 
selection, and have been acquired through ordinary 
selection. 

Many of the lower animals, whether hermaplirodites 
or with separate sexes, are ornamented with the most 
brilliant tints, or are shaded and striped in an elegant 
manner; for instance, many corals and sea-anemones 
(Actiniae), some jclly-fisli (Medusae, Porpita, &c.), some 
Planariae, many star-fishes. Echini, Ascidians, &c. ; but 
we may conclude from the reasons already indicated, 
namely, the union of the two sexes in some of these 
animals, the permanently ajffiixed condition of others, 
and the low mental powers of all, that such colours do 
not serve as a sexual attraction, and have not been 
uccpured through sexual selection. It should be borne 
in mind that in no case have we sufficient evidence 
that colours have been thus acquired, except where one 
sex is much more brilliantly or conspicuously coloured 
tlian the other, and where there is no difference in 
habits between the sexes sufficient to account for their 
different colours. But the evidence is rendered as 
complete as it can ever be, only when tlie more 
ornamented individuals, almost always the males, 
voluntarily display their attractions before the other 
«ex; for we cannot ^believe that such display is useless, 
aud if it be advantageous, sexual selection will almost 
hiovitably fojiow. We may, however, extend this 
conclusion to both sexes, when coloured alike, if their 

2 D 
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colours are plainly analogous to those of one sex alone 
ill certain other species of the same group. 

How, then, are wo to account for the beautiful or 
even gorgeous colours of many animals in the lowest 
classes? It appears doubtful whether such colours 
often serve as a protection; but that we may easily 
err on this head, will be admitted by every one who 
reads Mr. Wallace’s excellent essay on this subject. 
It would not, for instance, at first occur to any one 
that the transparency of the Medusm, or jelly-fish, is 
of the highest service to them as a protection; but 
when we are reminded by Hackel that not only the 
medusae, but many floating mollusca, crustaceans, and 
even small oceanic fishes partake of this same glass- 
like appearance, often accompanied by prismatic co- 
lours, we can hardly doubt that they thus escape the 
notice of pelagic birds and other enemies. M. Giard 
is also convinced^ that the bright tints of certain 
sponges and ascidians serve as a protection. Con- 
spicuous colours are likewise beneficial to many 
animals as a warning to their would-be devourers that 
they are distasteful, or that they possess some spociul 
means of defence ; but this subject will be discussed 
more conveniently hereafter. 

We can, in our ignorance of most of the lowest ani- 
mals, only say that their bright tints result either from 
the chemical nature or the minute structure of their 
tissues, independently of any benefit thus derived. 
Hardly any colour is finer than that of arterial blood ; 
hut there is no reason to suppose tkat the colour of tljo 
blood is in itself any advantage ; and though it addn 
to the beauty of the maiden’s cheek, no one will 
* ‘ Archives de Zoolog. Exp4r.,* Oct. 1872^ p. 503. 
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pretend that it has been acquired for this purpose. 
So again with many animals, especially the lower ones, 
the bile is richly coloured ; thus, as I am informed by 
Mr. Hancock, the extreme beauty of the Eolidee (naked 
sea-slugs) is chiefly due to the biliary glands being 
seen through the translucent integuments — this beauty 
being probably of no service to these animals. The 
tints of the decaying leaves in an American forest are 
described by every one as gorgeous ; yet no one sup- 
poses that these tints are of the least advantage to the 
trees. Bearing in mind how many substances closely 
analogous to natural organic compounds have been 
recently formed by chemists, and which exhibit the 
most splendid colours, it would have been a strange 
fact if substances similarly coloured had not often 
originated, independently of any useful end thus 
gained, in the complex laboratory of living organisms. 

The suh’hingdom of the Mollusea , — Throughout this 
great division of the animal kingdom, as far as I can 
discover, secondary sexual characters, such as we are 
here considering, never occur. Nor could they be 
expected in the three lowest classes, namely, in the 
Ascidians, Polyzoa, and Brachiopods (constituting the 
Molluscoida of some authors), for most of these animals 
are permanently affixed to a support or have their 
sexes united in the same individual. In the Lamelli- 
hranchiata, or bivalve shells, hermaphroditism is not 
rare. In the next higher class of the Gasteropoda, or 
imi valve shells, the»sexes are either united or separate. 
But in the latter case the males never possess special 
organs for finding, securing, or charming the females, 
or for fighting with other males. As I am informed 
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by Mr. Gwyn Jeffreys, the sole external difference 
between the sexes consists in the shell sometimes 
differing a little in form ; for instance/ 'the shell of th(^ 
male periwinkle {Littoriva littorea) is narrower and has 
a more elongated spire than that of the female. But 
differences of this nature, it may be presumed, are 
directly connected with the act of reproduction, or 
with the development of the ova. 

The Gasteropoda, though capable of locomotion and 
furnished with imperfect eyes, do not appear to bo 
endowed with sufficient mental powers for the members 
of the same sex to struggle together in rivalry, and 
thus to acquire secondary sexual characters. Never- 
theless with the pulmoniferous gasteropoda, or land- 
snails, the pairing is preceded by courtship ; for these 
animals, though hermaphrodites, are compelled by 
their structure to pair together. Agassiz remarks,^ 
Quiconque a eu Foccasion d*observer les amours des 
lima^ons, ne saurait mettre en doute la seduction 
‘‘deployee dans les mouvements et les allures qui 
preparent et accomplisseiit le double embrassement 
de ces hermaphrodites.” These animals appear also 
susceptible of some degree of permanent attachment : 
an accurate observer, Mr. Lonsdale, informs me that lie 
placed a pair of land-snails, {Helix pomatia), one of 
which was weakly, into a small and ill-provided 
garden. After a short time the strong and healtliy 
individual disappeared, and was traced by its track of 
slime over a wall into an adjoining well-stocked garden. 
Mr. Lonsdale concluded that it hstfd deserted its sickly 
mate; but after an absence of twenty-four hours it 
returned, and apparently communicated the result of 
■ ‘ De I’Esp^cje et de la Class.’ &c., 1869, p. 106. 
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its successful exploration, for both then started along 
the same track and disappeared over the wall. 

Even in the highest class of the Mollusca, the 
Cephalopoda or cuttlefishes, in which the sexes are 
separate, secondary sexual characters of the present 
kind do not, as far as I can discover, occur. This is a 
surprising circumstance, as these animals possess 
highly-developed sense-organs and have considerable 
mental powers, as will be admitted by every one who 
has watched their artful endeavours to escape from an 
enemy Certain Cephalopoda, however, are character- 
ised by one extraordinary sexual character, namely 
that the male element collects within one of the arms 
or tentacles, which is then cast off, and clinging by its 
sucking-discs to the female, lives for a time an 
independent life. So completely does the cast-ojBf arm 
resemble a separate animal, that it was described by 
Cuvier as a parasitic worm under the name of Hectoco- 
tyle. But this marvellous structure may be classed 
as a primary rather than as a secondary sexual 
character. 

Although with the Mollusca sexual selection does 
not seem to have come into play ; yet many univalve 
and bivalve shells, such as volutes, cones, scallops, &c., 
are beautifully coloured and shaped. The colours do 
not appear in most cases to be of any use as a pro- 
tection ; they are probably the direct result, as in the 
lowest classes, of the nature of the tissues; the 
patterns and the sculpture of the shell depending on 
its manner of growtk The amount of light seems to 
to influential to a certain extent; for although, as 

* Sec, for instaiibe, the account ‘Journal of ResearchcB,* 1845, 
^'Inch I have given in my p. 7. 
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repeatedly stated by Mr. Gwyn Jf'flVeys, the shells of 
some species living at a profound d(‘])th are brightly 
coloured, yet we generally see the lower surfaces, as 
well as the parts covered by the mai]tle, less highly- 
coloured than the upper and exposed surfaces/ lu 
gome cases, as with shells living amongst corals or 
brightl^^-tintcd sea- weeds, the bright colours may 
serve as a protection.® But that many of the nudi- 
branch mollusca, or sea-slugs, are as beautifully 
coloured as any shells, may bo seen in Messrs. Alder 
and Hancock’s magnificent work ; and from informatioi' 
kindly given mo by Mr. Hancock, it seems extremely 
doubtful whether these colours usually serve as u 
protection. With some species this may be the case, 
as with one kind which lives on the green leaves ot 
algae, and is itself bright-green. But many brightly - 
coloured, white, or otherwise conspicuous species, do 
not seek concealment; whilst again some equally 
conspicuous species, as well as other dull-coloured 
kinds, live under stones and in dark recesses. So that 
with these iiudibranch molluscs, colour apparently doc^ 
not stand in any close relation to the nature of ilir* 
places which they inhabit. 

These naked sea-slugs are hermaphrodites, yet tie v 
pair together, as do land-snails, many of which havi^ 
extremely pretty shells. It is conceivable that i.v“ 
hermaphrodites, attracted by each other’s gro:i! f 

* 1 luiTG gi\c]i coTKsioii, iiial formed by ! 

Observations on Volcanic Is- solution of triturated sea-sli(‘ I • 
lands,’ L844, p. 5d) a curious ® Dr. Morse bas latidy 'i - 
instance of the intlueuce of light cussed this subjict in Lis ]ui \ < * 
on the colours of a frondesceut on the Adaptive Coioration "i 
incrustation, deposited by the Mollusen,, ‘ rroc. Bostoii S- i 
surf on the coast-rocks of As- Kat. Hist.’ vul. xiv., April, h b 
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beauty, might unite and leave oflsjuing wliicli 
inherit their parents’ greater beauty. But with such 
lowly-organised creatures this is extremely improbable. 
Nor is it at all obvious how the oilspriiig from tlu^ 
more beautiful pairs of hermaphrodites would bavi^ any 
advantage over the offspring of the less beautiful, so as 
to increase in number, unless indeed vigour and beauty 
generally coincided. We have not here the case of a 
number of males becoming mature before the ftmuiles, 
with the more beautiful males selected by the more 
vigorous females. If, indeed, brilliant colours wore 
beneficial to a liermaphrodite animal in relation to its 
general habits of life, the more brightiy-tiuted in- 
dividuals would succeed best and would increase in 
number; but this would be a case of ijatnral and not 
of sexual selection. 

Sub kinijdom of the Ve^^mes; Class, Annelida {or Sea- 
'norms ). — In this class, although the sexes, wlnm 
separate, sometimes differ from each other in charai;- 
ters of such importance that they have been placed 
under distinct genera or even families, yet the difier- 
cnces do not seem of the kind which can be safely 
attributed to sexual selection. These animals are 
<jiten beautifully coloured, but as the sexes do not 
difier in this respect, we are but little concerned with 
them. Even the Neinertians, though so lowly organ- 
ised, “ vie in beauty and variety of colouring with any 
“other group in the invertebrate series;” yet Dr. 
Ilclntosh*^ eannofi discover that these colours are of 
diiy service. The sedentary annelids become diiller- 

' See his Ix'jiiilit’ul on ‘ Lritisli Aniieluis,’ part i, 

^ p. 3. 
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coloured, according to M. Quatrefages,^ after tlie 
period of reproduction ; and this I presume may bo 
attributed to their less vigorous contJition at that 
time. All these worm-like animals apparently stand 
too low in the scale for the individuals of either sex to 
exert any choice in selecting a partner, or for the 
individuals of the same sex to struggle together in 
rivalry. 

Suh-hingdo7n of the ArfJiropoda : Class, Crustacea . — 
In this great class we first meet with undoubted 
secondary sexual characters, often developed in a 
remarkable manner. Unfortunately the habits of 
crustaceans are very imperfectly known, and we cannot 
explain the uses of many structures peculiar to ouo 
sex. With the lower parasitic species the males are of 
small size, and they alone are furnished with perfect 
swimming-logs, anteimm and sense-organs ; the females 
being destitute of these organs, with their bodies often 
consisting of a mere distorted mass. J3ut these extra - 
ordinary differences between the two sexes are no doubt 
related to their widely different habits of life, and con 
sequently do not concern us. In various crustaceans, 
belonging to distinct families, tlie anterior aiitcnnn 
are furnished with peculiar thread-like bodies, which 
are believed to act as smelling-orgaiis, and these aj - 
much more numerous in the males than in the female: . 
As the males, without any unuvsual development oi 
their olfactory organs, would almost certainly be ahir 
sooner or later to find the females, the increase <1 
number of the smelling-threads has probably been 

"See M. Fenicr, ‘ lOiigine ‘ IN^vue Scieutilique/ Feb. 
de nioiuiiic d’apres L’arvviu,’ p. 80G. 
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aculuireci through sexual selection, by the better pro- 
vided males having been the more successful ‘in finding 
partners and i\i producing ofl'spring. Fritz Muller has 
described a remarkable dimorphic species of Tanais, in 
which the male is represented by two distinct forms, 
which never graduate into each other. In the one form 
the male is furnished with more numerous smell iiig- 
tlireads, and in the other form with more powerful and 
more elongated chelm or pincers, which serve to hold 
the female. Fritz Muller suggests that these differ- 
ences between the two male forms of the same species 
may have originated in certain individuals having varied 
in the number of tho smelling-threads, whilst other 
individuals varied in tho shape and size of their chelm ; 
so that of the former, those which were best able to 
find the female, and of the latter, those which were 
best able to hold her, have left the greatest number of 
progeny to inherit their respective ad vantages. “ 

In some of the lower crustaceans, the right anterior 
antenna of the male differs greatly in structure from 
the left, the latter resembling in its simple tapering 
joints the antennae of the female. In the male the 
modified antenna is either swollen in the middle or 
angularly bent, or converted (fig. 4) into an elegant, 
and sometimes wonderfully complex, prehensile organ.® 
it serves, as I hear from Sir J. Lubbock, to hold the 

* ‘ Facts ami ArguincjiU fur ‘ Aimals ami Mag. of Nat. Uist.’ 
Darwiu,* Eiiglisli trauslat. 1869, vol. xi. 1856, pi. i. and x. ; ami 
p. 20. See the previous discus- vol. xii. (1853) pi. vii. See 
'ion on the olfactory threads. also Lubbock in ‘ Transact. Ent. 
S.us has describeil a somcvvbat 8oc.* vol. iv. now seiies, 1856- 
tu.ilogous case (as in 3858, p. 8. With fesjiect to the 

‘Nature,* 1870, p. 455) in a zigzagged antenna) mentioned 
Xurwegiaii crustacean, the Fvu- below, see Fritz Mtiiler, ‘ Facts 
i<'}foreia aJJhUs. and Arguments for Darwin,’ 

8ee 8ir ‘J. Lubbock in 1869, p. 40, foot-note. 
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female, and for tliis same purpose one of tlio two 
posterior legs (6) on the same side of the body 
is converted into a forceps. In another family 
the inferior or posterior antenme are curiously 
zigzagged ” in the males alone. 

In the higher crustaceans the 



Fig. 4 . Labidoceia Darwiuil 
(from Lubbock). 


anterior legs are developed into 
chelae or pincers; and these are 
generally larger in the male than 
in the female, — so much so that 
the market value of the male 
edible crab [Cancer pagurns)^ ac- 
cording to Mr. C. Spence Bate, is 
five times as great as that of the 
female. In many species the 
chelae are of unequal size on the 
opposite side of the body, the 
right-hand one being, as I am 
informed by Mr. Bate, generally, 
though not invariably, the largest. 
This inequality is also often mucli 
greater in the male than in the 
female. The two chelae of the 
male often differ in structure (figs. 


tt. Part of right anterior an- 5 (j and 7), the Smaller One 

tenna of male, forming a ’ ^ '' 

prehensile organ. resembling that of the female. 

b. Posterior pair of thoracic O 

c. Ditto advantage is gained by tbeii 

inequality in size on the opposite 


sides of the body, and by the inequality being much 


greater in the male than in the female; and why, 
when they are of equal size, both are often much 


larger in the male than in the female, is not known. 
As I hear from Mr. Bate, the chelae are sometimes of 
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Buch length and size that they cannot possibly be used 
for carrying food to the mouth. In tho males of cer- 
tain fresh-water prawns (Paloemon) the right leg is 



Fig. 5. Anterior part of body of Calliana.'8a (from Milne-Edwards), showing the un- 
equal and differonlly-conbtructcd right and left-hand chela* of the male. 

N.B. — 'I’hc artist by mistake has reversed the drawing, and made the left-hand 
chela the largest. 



Fig. «. Fig. 7. 

Fig. 6. Second leg of male Orchestia Tucuratinga (from Fritz Mtlller). 
Fig. 7. Ditto of female. 


actually longer than the whole body. The great size 
of the one leg with its chelae may aid the male in 

Seo a paper by Mr. C. am greatly indebted to Mr. 

Spence Bate, with figures, in Spence Bate for nearly all the 

‘Troc. Zoolog. Soc.’ 18(18, p. above statements with respect 

363; and on" the nomenclature to the chelae of the higher 

of the genus, ibid. p. 585. I crustaceans. 
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fighting with his rivals ; but this will not account for 
their inequality in the female on the opposite sides of 
the body. In C elasimiis, according to a statement 
quoted by Milne-Edwards/^ the male and the female 
live in the same burrow, and this shews that they 
pair ; the male closes the mouth of the burrow with 
one of its chelaG, which is enormously developed ; so 
that here it indirectly serves as a means of defence. 
TJieir main use, however, is probably to seize and to 
secure the female, and this in some instances, as with 
Gammarus, is known to be the case. The male of the 
hermit or soldier crab {Pagurus) for weeks together, 
carries about the shell inhabited by the femalc.^^ The 
sexes, however, of the common shore-crab {Carcinua 
mmnas)y as Mr. Bate informs me, unite directly after 
the female has moulted her hard shell, when she is so 
soft that she would be injured if seized by the strong 
pincers of the male ; but as she is caught and carried 
about by the male before moulting, she could then be 
seized with impunity. 

Fritz Muller states that certain species of Melita ar(i 
distinguished from all other am])hipods by the females 
having “ the coxal lamellae of the penultimate pair of 
“ feet produced into hook-like processes, of which th(i 
“ males lay hold with the hands of the first pair.” The 
development of these hook-like processes has probably 
followed from those females which were the most 
securely held during the act of reproduction, having 
left the largest number of offspring. Another Braziliae 
amphipod {Ordiestia Daririnii, fig. 8)’’presents a case 

‘Hist. Nat. lies Crust.’ turn. Assoc., Fourtli Ee])ort on I)]- 
ii. 1837, p. 50. Fauua of 8. Devoa.’ 

Mr. C. Spciicc Bate, ‘ Brit. 
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of (liniorpluHin, like tliat of Taiiais ; for there are two 
male forms, which differ in the structure of their 
cheloe.^^ As Either chola would certainly suffice to hold 



FiR. 8, Orchest'iV lUrwiiiii (fiom Frit/. MiUl.-O. shovvinp; the dill'en-utly constructed 

clu-lro of till* two liiJile loiins. 


the foinalc, — for'hoUi ai’e now used for this purpose, — ■ 
the two male forms probably originated by some having 

Fritz A^iiller, ‘ Facts and Arguinuiits for Darwin,* 1869, 
pp. 25-28. 
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varied in one maniier and some in {mother ; Loth i’orms 
having derived certain special, but iieiirly equal 
advantages, from their differently shaped* organs. 

It is not known that male crustaceans fight together 
for the possession of the females, but it is probably the 
case ; for witli most animals wlien the male is larger 
than tlie female, he seems to owe his greater size to his 
ancestors having fought with other males during many 
generations. In most of the orders, especially in the 
higliost or tlie llrachyura, the male is larger than the 
female; the parasitic genera, however, in which the 
sexes follow different habits of life, and most of the 
Entomostraca must be excepted. The chelm of many 
crustaceans are weapons well adapted for fighting. 
Tlius when a Devil-crab (Poriunus imher) was seen by 
a son of Mr. Bate fighting with a Careinus mmnas, the 
latter was soon thrown on its back, and had every limb 
torn from its body. When several males of a Brazilian 
Gelasimns, a species furnished with immense pincers, 
were placed together in a glass vessel by Fritz Muller, 
they mutilated and killed one another. Mr. Ihito put 
a large male Carelivus rnmias into a pan of water, in- 
habited by a fonmle which was paired with a smallcj’ 
male; but the latter was soon dispossessed. Mr. Batf' 
adds, if tliey fought, the victory was a bloodless one, 
“ for I saw no wounds.” This same naturalist separated 
a male sand-skip])er (so common on our sea-sliores), 
Gammarv.s marimis, from its female, both of whon- 
v;ere imprisoned in tlie same vessel wiili many iiulivi 
duals of the same species. The fefn^ile, when limy 
divorced, soon joined the others. After a time tic* 
male was put again into the same vessel ; and he them 
after swimming about for a time, dashed into the crowd? 
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and without any lighting at onoe took away his wife. 
This tact shews that in the Aniphipoda, an order low” 
in the scale, ‘the males and females recognise each 
other, and are mutually attached. 

The mental powers of tluj Crustacea are probably 
higher than at first sight appears probable. Any one 
who tries to catcli one of the shore-crabs, so common 
on tr( epical coasts, will perceive how wary and alert 
they are. There is a largo crab {Birgus latro)^ found 
on coral islands, which makes a thick bed of the picked 
fibres of the cocoa-nu t, at the bottom of a deep burrow. 
It feeds on the fallen fruit of this tree by tearing off 
tlie husk, fibre by fibre; and it always begins at that 
(uid where the throe eye-like depressions are situated. 
It then breaks through one of these eyes by hammering 
wdth its heavy front pincers, and turning round, 
extracts the albuminous core with its narrow posterior 
pincers. But tliese actions are probably instinctive, so 
lliat they would be performed as well by a young 
animal as by an old one. The following case, however, 
can hardly be so cousidored : a trustworthy naturalist, 
Mr. Oardner,^'^ wiiilst watching a shore-crab (Gelasimus) 
making its burrow, threw some shells towards the hole. 
One rolled in, and tbiam other shells remained within a 
few inches of the mouth. In a])out five minutes the 
crab brouglit out the shell which had fallen in, and 
< Jirried it away to a distance of a foot ; it then saw the 
i liree other slieils lying near, and evidently thinking 
feat they might likewise roll in, carried them to the 
i'I'ot whore it haddaid the first. It would, I think, be 

‘ 'fravcls in the Interior of scarclics,’ p. 463, an account of 
IrriC), p. in L huve the habils of the Ihr^^UB. 
pi veil, in niy tJcunul of He- 



41 n TITK DKSCKXT OF MAN. Part TI. 

difficult to (lisHupjiiisli tliis net from one performed by 
man by the aid of reason. 

Mr. Bate does not know of any well-marked case of 
difference of colour in the two sexes of our Britisli 
crustaceans, in wliicli respect tlie sexes of tlie higher 
animals so often did'or. In some cases, however, the 
males and females differ slightly in tint, ])ut Mr. Bat(i 
thinks not more than may be accounted for by their 
(liderent habits of life, such as by the male wandering- 
more about, and being thus more exposed to the light. 
Dr. Power tried to distinguish by colour the sexes of 
the several species wliich inhabit the Mauritius, bn I 
failed, except with one species of B(piilla, probabl\ 
S. styllfenij the male of which is described as being “ oi 
“ a beautiful bluish-green, ” with some of tlie appendage ' 
cherry-red, whilst the female is clouded with brown 
and grey, ‘Mvith the red about her much less vivid 
“ than in the male.” In this case, we may suspect th' 
agency of sexual selection. From M. Bert’s observa 
tions on Daphnia, when placed in a vessel illuminatea 
by a prism, we have reason to believe that even tin 
lowest crustaceans can distinguish colours. "Witb 
Sapliirina (an oceanic genus of Entomostraca), tlie male:- 
are furnished with minute shields or cell-like bodi(\^ 
which exhibit beautiful changing colours; these ar« 
absent in the females, and in both sexes of one species.^' 
It would, however, be extremely rash to conclude tli;.: 
these curious organs serve to attract the fcm.ales. i 
am informed by Fritz Muller, tliat in tlie female ol ; 
Ibazilian species of Gelasimus, the whole body is of • 

Mr. Cl). Fraser, in ‘ eroi’. J’nwor's statement. 

Zonlog. Soc.’ jl80U, j). IC lam Claus, ‘Dio freilcboiie i 

indebted tn Mr. Bate for Dr. Copei)odeD,' 18GS, s. 35. 
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nearly nnif'orm greyisli-brown. In tlie nnile tlu^ 
posterior pari of tlie eej^ialo-tlumix is ])iuo white, with 
the antcrioi; |^aL•t of a rich green, sleuliiig into dark 
browJi ; and it is r(Mnai‘kahl(^ lliat tliest^ colours are 
liable to (^Imnge in tln^ coiirsr of a tew inijiutcs tlie 
white liecoining dirty grey or (‘-veu black, the green 
^‘losing much of its brilliancy.” It deserves especial 
notice tlmt the males do not ac(j[uire their bright 
colours until they become mature. They appear to bo 
much more numerous than the females ; they ditler 
also in the larger size of their chelfc. In some species 
of the genus, probably in all, the sexes pair and 
inhabit the saaiie burrow. They are also, as we have 
seen, highly iniolligent animals. From these various 
considerations it s(M3ms probable, that the male in this 
species has lieconie gaily ornamented in order to attract 
or excite the tenifile. 

ft has just been stated tliat the male (T(dasimus docs 
not aefjuiro his conspicuous colours until mature and 
nearly ready to breed. This seems a general rule in 
ilie wlioh^ class in respect to the many remarkable 
structural diifereiicos hetwcon the sexes. We shall 
hereafter lind the same law prevailing throughout the 
great suh-kingdom of the Vortehrata ; and in all cases 
it is eminently distinctive of characters wliich liave 
l>e(3ii ac(|uir( 3 d through sexual sedection. Fritz i\rull(U‘ 
gives some striking instances of this law ; thus the 
male sand-hopper (Orchestia) does not, until nearly 
lull grown, acquire his largo claspers, which arc very 
dilferently constructed from those of the tennale ; whilst 
young, his claspers rcsemhlc those of the femak‘. 

Class, Aradmidci (Spiders).- — The sex('s do not 
‘ I'acts and Argmiienis/ &c., p. 70. 

2 
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generally (liflcrniuch in eolonr, hut the males are often 
darker than the females, as may be seen in Mr. IMaek- 
wall’s magnificent work.^^ In some species, however, 
the difference is conspicuous : thus the female of Spa- 
rassus smaraydulus is dullish green, whilst the aduli, 
male has the abdomen of a fine yellow, with three longi- 
tudinal stripes of rich red. Tn certain species of 
Thoinisus the sexes closely resemble each other, in 
others they di tier much; and analogous cases occur in 
many other genera. It is often difficult to say which 
of the two sexes departs most from the ordinary coloia- 
tion of the genus to which the species belong ; but 
Mr. Blackwall thinks that, as a general rule, it is the 
male : and Canostrini remarks that in certain genera 
the ma](3S can be s])ccifically distinguislnal with ease, 
but the females with great difficulty. I am informed 
by Mr. Blackwall that the s('xcs whilst young usualh’ 
resemble eacli other ; and both often undergo greal 
changes in colour during their successive moults, 
before arriving at maturity. In other cases the nnil'* 
alone a])pears to clmiige colour. Thus the male of tin' 
above bright-coloured Sparassua at first resembles tlm 
female, and acquires his peculiar tints only when nearly 
adult. Spiders are possessed of acute senses, airl 
exhibit much intelligence; as is well known, tlm 
females often shew the strongest affection for tin!! 
eggs, which they carry about enveloped in a sillo i' 
web. The males search eagerly for the females, and 

‘A History of the Sphlois tho ‘ Cur^ttcri sessualisecoi)(i;i;j 
of Groat PritaiD,’ 1801-64. For olcj^li Arachnidi,’ in the ‘Aiti 
the following facts, see pp. 77, della Soc. Yeneto-Trentina 
88, 102. Sc. Nat. Padova,* vol. i. Fasc. > 

This author has recently 1873, «• 

pubiished a valuable ess.‘ty on 
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have been Been by Canestrini and others to iigl.it for 
possession of them. This s?ime author says that the 
union of the two sexes has been observed in about 
twenty species; and he asserts positively that the 
female rejects some of tlie males who court her, 
threatens them with open mandibles, and at last after 
long hesitation accepts the chosen one. From these 
several considerations, we may admit with some con- 
fidence that the well-marked differences in colour 
between the sexes of certain species are the results of 
sexual selection ; though we have not here the best 
kind of evidence, — the display by the male of his 
ornaments. From the extreme variability of colour in 
the male of some species, for instance of Thtridion 
Uneat'im, it would appear that these sexual characters 
of the males have not as yet become well fixed. Canes- 
Iriui draws the same conclusion from the fact that the 
males of certain species present two forms, differing from 
each other in the size and length of their jaws ; and this 
reminds us of the above cases of dimorphic crustaceans. 

The male is generally much smaller than the female, 
sometimes to an extraordinary degree,^® and he is forced 
to be extremely cautious in making his advances, as 
the female often carries her coyness to a dangerous 
pitch. De Geer saw a male that ‘‘ in the midst of his 

preparatory caresses was seized by the object of his 

attentions, enveloped by her in a web and then 
‘‘ devoured, a sight which, as he adds, filled him with 

^ Aug. Vinson (‘ Araiicidcs with legs banded with red. 
I' S lies de la IldimioiV pi. vi. Other even more striking cases 
1 and 2) gives a good in- of inecpiality in size between 
•'itiiiiee of the small size of the the sexes have been recorded 
aeale, in /.^eiVa ni<jra. In this (‘Quarterly Journal of Science,’ 
•'Vedes, as i may., add, the male is 1808, July, p. 420) ; but I have 
b siaceous and the female black not seen the original accounts. 
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‘Miorror and indignation.”®^ The Eev. 0. P. Cam- 
bridge ®® accounts in the following maimer for the 
extreme smallness of the male in the genus Ncphila. 

M. Vinson gives a graphic account of the agile way 
‘‘ in which the diminutive male escapes from the 
ferocity of the female, by gliding about and playing 
“ hide and seek over her body and along her gigantic 
“ limbs : in such a pursuit it is evident that the chances 
“ of escape would be in favour of the smallest males, 
‘‘ while the larger ones would fall early victims ; thus 
“ gradually a diminutive race of males would be selected, 
until at last they would dwindle to the smallest 
“ possible size compatible with the exercise of their 
‘‘ generative functions, — in fact probably to the s'zewe 
now see them, i,e., so small as to be a sort of parasite 
“ upon the female, and either beneath her notice, oi 
“ too agile and too small for her to catch without great 
“ difficulty.” 

Westring has made the interesting discovery that 
the males of several species of Thewdion have the 
power of making a stridulating sound, whilst the females 
are mute. The apparatus consists of a serrated ridge 
at the base of the abdomen, against which the hard 
hinder part of the thorax is rubbed ; and of this struc 
ture not a trace can be detected in the females. It 
deserves notice that several writers, including the well- 
known arachnologist Walckenaer, have declared that 

® Kirby and Speuce, ‘ Intro- yiittatum; see Westring, in 
duction to Entomology,’ vol. i. Kroyer,^* Naturhist. Tidskrift,’ 
1818, p. 280. ' vol. iv. 1842-1843, p. 349 ; niul 

‘^‘Pvoc. Zoolog. 8oc.’ 1871, vol. ii. 1846-1849, p. 342. 

]). 021 alsQ, for other species, ‘Aranoa; 

Theridion {Asagena, Sund.) Suecicas,’ p. ISfl, 
serratipeSf i-punctatum 
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spiders are attracted by From the analogy of 

the Orthoptera^ and Homoptera, to be described in the 
next chapter, we may feel almost sure that the stridu- 
lation serves, as Westring also believes, to call or to 
excite the female ; and this is the first case known to 
me in the ascending scale of the animal kingdom of 
sounds emitted for this purpose.^® 


Class, Myriapoda. -In neither of the two orders in 
this class, the millipedes and centipedes, can I find any 
well-marked instances of such sexual diflercnces as 
more particularly concern us. In Glomeris limhata, 
however, and perhaps in some few other species, the 
males differ slightly in colour from the females ; but 
this Glomeris is a highly variable species. In the 
males of the Diplopoda, the legs belonging either to 
one of the anterior or of the posterior segments of the 
body are modified into prehensile hooks which serve to 
secure the female. In some species of lulus the tarsi 
of the male are furnished with membranous suckers for 
the same purpose. As we shall see when we treat of 
Insects, it is a much more unusual circumstance, that 
it is the female in Lithobius, which is furnished with 
prehensile appendages at the extremity of her body 
for holding the male.^® 


^ Dr. H. H. van Zouteveen, 
in liis Dutch translation of this 
work (vol. i. p. 441), has collected 
Si yeral cases. 

^ Hilgendorf, however, has 
lately called attention to an 
analogous structure in some of 
the higher crustaceans, which 


seems adapted to produce sound ; 
see * Zoological Record,’ 1869, p, 
603. 

Walckenacr et P. Gervais, 
* Hist. Nat. des Jnsectes: Ap- 
teres,’ tom. iv. 1847, pp. 17, 19, 
68 . 
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CHAPTEE X. 

Secondary Sexual Characters op Insects. 

Diversified structures possessed by the males for seizing the females 
— Differences between the sexes, of which the meaning is not 
understood — Difference in size between the sexes — Thysanura 
— ^Diptera — Hemiptcra — Homoptera, musical powers possessed 
by the males alone — Orthoptera, musical instruments of the 
males, much diversified in structure ; pugnacity ; colours — Neu- 
roptora, sexual differences in colour — Hymenoptera, pugnacit)’ 
and colours — Coleoptera, colours ; furnished with great horns, 
apparently as an ornament ; battles ; stridulating organs generally 
common to both sexes. 

In the immense class of insects the sexes sometimos 
differ in their locomotive-organs, and often in their 
sense-organs, as in the pectinated and beautifully 
plumose antennae of the males of many species. In 
Chloeon, one of the Ephemerae, the male has great 
pillared eyes, of which the female is entirely destitute.^ 
The ocelli are absent in the females of certain insects, 
as in the Mutillidae ; and here the females are likewise 
wingless. But we are chiefly concerned with structures 
by which one male is enabled to conquer another, 
either in battle or courtship, through his atrengtli, 
pugnacity, ornaments, or music. »The innumerable 
contrivances, therefore, by which the male is able to 

^ Sir J. Lubbock, ‘ Transact, tillidae see Westwood, ‘ Modem 
Linncan Soc.’ vol. xxv. 1866, p. Class, of Insects,' vol. ii. p. -b‘>. 
484. With respect to the Mu- 
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seize the female, may be briefly passed over. Besides 
the complex structures at the apex of the abdomen, 
which ought perhaps to be ranked as primary organs,^ 
“ it is astonishing,” as Mr B. D. Walsh ^ has i^marked, 
‘‘ how many different organs are worked in by nature 
‘‘for the seemingly insignificant object of enabling 
the male to grasp the female firmly.” The mandibles 
or jaws are sometimes used for this purpose ; thus the 
male Gorydalis comutus (a neuropterous insect in some 
degree allied to the Dragon flies, &c.) has immense 
curved jaws, many times longer than those of the 
female ; and they are smooth instead of being toothed, 
so that he is thus enabled to seize her without injury.'* 
One of the stag-beetles of North America {Lucanus 
elaphiis) uses his jaws, which are much larger than 
those of the female, for the same purpose, but pro- 
bably likewise for fighting. In one of the sand-wasps 
(^Ammopliila) the jaws in the two sexes are closely alike, 
but are used for widely different purposes : the males, 
as Professor Westwood observes, “are exceedingly 


^ These organs in the male 
often differ in closely-allied 
species, and afford excellent 
specific characters. But their 
importance, from a functional 
point of view, as Mr. H. Mac- 
Ijachlan has remarked to mo, 
lias probably been overrated. It 
has been suggested, that slight 
differences in these organs would 
siilBce to prevent the intercross- 
ing of well-marked varieties or 
iTicipient species, and \Voukl thus 
aid in their development. That 
this can hardly bo the case, we 
Jiiay infer from the many re- 
corded cases (See, for instance, 
Bronn, ‘ Geschichte der Natur,’ 


B. ii. 1843, s. 164 j and West- 
wood, ‘ Transact. Ent, Soc.* vol. 
iii. 1842, p. 196) of distinct 
species having been observed in 
union. Mr. Mnc Lachlan in- 
forms mo (vide ‘Stott. Ent. 
Zeitimg,’ 1867, s. 155) that 
when several species of Pbry- 
ganidm, which present strongly- 
l)ronounced differences of this 
kind, wore confined together by 
Dr. Aug. Meyer, they coupled^ 
and one pair produced fertile 
ova. 

^ ‘The Practical Entomo- 
logist,’ Philadelphia, vol. ii. 
May, 1867, p. 88. 

* Mr. Walsh, ibid. p. 107. 
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“ ardent, seizing their partners round tlie neck with 
their sickle-shaped jaws : ” whilst the females nse 
these organs for hnrrowing in sand -banks and making 
their nef^s. 

Tlie tarsi of the fi’oni-h^gs are dilated in many male 
beetles, or are furnished witli 
- . l)road cushions of liairs ; and 

in many genera of wator- 
'N hcfdles they are armed with 
a round flat sucker, so that 
the male may adliere to tlui 
slippery body of the female. 
It is a much more unusual 
circumstance tliat the fe- 
Piales of some water-beetles 
(Dytiscus) liave their elytra 
S d(‘.cply grooved, and in Aciliu>^ 

V Hulcatm tliickly set with 

hairs, as an aid to the niah‘. 
^ d'lie feiuales of some other 

Kif,'. Crr.bro cribrariiifi Upp T figure, ( J [ydropOlUS I 

male; lownr figure, 1. male. thcil’ clytl’a pUllctlired 

for tlie same purpose.^ In the male of Crahro crihrami^ 
(fig. 9), it is the tibia wliich is dilated into a broad 
horny plate, with minute membraneous dots, giving tn 



‘^M(Rlerii Cliisriilicalion of In- 
sects,’ vul. li. 1S40, p]). 205, 200. 
Mr. Walsh, who callerl mv at- 
t(*iitioTi tn the (louhlo use of (he 
jaws, says tliiil lie lias rejKMleilly 
ohs(>rve(l this fact. 

^ Wo have Ikmc a cnrimis and 
inexplicahle ca.si! of Oiinerphisin, 
f(»r some of I he females of four 
Euiopean sjK'eies of Dysticus, 
and of certain s[iccie.s of llydru- 


pnriis, have their i‘.ly(ra sinooLh : 
and no inUiniu3iliate, gradation^ 
1)( ‘tween tlie .snleated or jainc- 
tnred, and the quite smoelh 
eivtni have been ohserv(‘d. 

Dr. 11. *Schaain, ns qiicO-i 
in tlu' ‘Zoologist,’ vol. v.-' i- 
1H47-1H, ]). l^iJG. Alsu Kiri'h 
and S])eiiee, ‘ lutiuductiun 
I'hituiiiology,’ vol. iii. Ib20, {'■ 
305 . 
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it a singular appoarance like that of a riddle.^ In the 


male of Penthe (a genus of ho(dle.s) a few of tlie middle 


joints of the antoniiae are dilated and 
furnished on tlie inferior surface wiili 
cushions of hair, exactly like those on 
the tarsi of the Carabidse, “and ob- 
“ viously for the same end.’' In male 
dragon-flies, “ the appendages at the tip 
“ of the tail are modified in an almost 
“ infinite variety of curious patterns to 
“enabhi tlienx to embrace the neck of 
“ the female.” Lastly, in tlie males of 
many insects, the legs are furnished 
with peculiar spines, knobs or spurs ; 
or the whol(^ b‘gis bowed or tliickened, 



but this is by no means invariably a 


sexual character; or one pair, or all 
three pairs are elongated, sometimes to 
iiu extravagant longtli.^ 

The sexes of many species iji all the 
orders present dirieaences, of wliicli 
the meaning is not understood. One 
'‘urious case is tlnit of a beetle (lig. 10), 
llie male of wliich has left mandible 
iiiuch enlarged ; so that tlie mouth is 
gr(;atly distoi’ted. In another Cara- 
bidous beetle, Ihiryguaihus,'^ we have 
tlie case, unique as far as known to 





10. 'lapbrodcToe 
iliflluit 8 (much en- 
larged). Upper figure, 
mile; lower ligiirc, 
female. 


Mr. Wollaston of tin* head of the female 


^ Wcstwuud, ‘ iMuJJni Uia.^s.’ \«'l. lii. |). 8S. 

^<>1. ii. \). 11)3. The followiii^ ® Kii hy and Spciiee, ‘ Iii- 
^tdlemciit about I’ciitlie, and Irodncl.’ vol. iii. ))p. 8:T2- 
niliers in inverted eoimnas, are 336. 

t:no.*n Iroin Mr. Walsle ‘ IVacti- Insecta Maderfnsiii,' 1851, 

'-‘hI l*lnl;idelphi:i, p. 20. 
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being much broader and larger, though in .a variable 
degree, than that of the male. Any number of such 
cases could be given. They abound in tUe Lepidoptera : 
one of the most extraordinary is that certain male 
butterflies have their fore -legs more or less atrophied, 
with the tibiae and tarsi reduced to mere rudimentary 
knobs. The wings, also, in the two sexes often differ in 
neuration,^“ and sometimes considerably in outline, as 
in the Aricoris epitus, which was shewn to me in the 
British Museum by Mr. A. Butler. The males of 
certain South American butterflies have tufts of hair 
on the margins of the wings, and horny excrescences 
on the discs of the posterior pair.^^ In several British 
butterflies, as shewn by Mr. Wonfor, the males alone 
are in parts clothed with peculiar scales. 

The use of the bright light of the female glow-worm 
has been subject to much discussion. The male is 
feebly luminous, as are the larvae and even the eggs. 
It has been supposed by some authors that the light 
serves to frighten away enemies, and by others to 
guide the male to the female. At last, Mr. Belt^^ 
appears to have solved the diflSculty: he finds that all 
the Lampyridae which he has tried are highly dis- 
tasteful to insectivorous mammals and birds. Hence 
it is in accordance with Mr. Bates’ view, hereafter to 
be explained, that many insects mimic tho Lampyrihc 
closely, in order to be mistaken for them, and thus 1<> 

B. Doubleday, ‘ Annals and p. 74. Mr. Wonfor’s observa- 
Mag. of Nat. Hist.’ vol. i. 1848, tions are quoted in ‘Popiibr 
p. 379. I may add that the Science Review,’ 1868, ]>. 34-1. 
wings in certain Hymenoptera ‘Ihe Naturalist in Nicii- 

(see Shuckard, ‘Fossorial Hy- ragua,* 187-1, pp. 316-320. On 
menop.* 1837, i)p. 39-43) difier the phosphorescence of the 
in neuration according to sex. see ‘Annals and Mag. of N‘d« 

“ H. W. Bates, in ‘Journal Hist.’ 1871, Nov., p. 372. 

of Proc. Linn. Soc.’ vol. vi. 1862, 
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escape destruction. He further believes that the 
luminous species profit by being at once recognised as 
unpalatable. It is probable that the same explanation 
may be extended to the Elaters, both sexes of which 
are highly luminous. It is not known why the wings 
of the female glow-worm have not been developed; 
but in her present state she closely resembles a larva, 
and as larvm are so largely preyed on by many 
animals, we can understand why she has been 
rendered so much more luminous and conspicuous 
than the male ; and why the larvae themselves are 
likewise luminous. 

Difference in Size between the Sexes. —With insects of 
all kinds the males are commonly smaller than the 
females; and this difference can often be detected 
even in the larval state. So considerable is the 
difference between the male and female cocoons of the 
silk-moth {Bomlyx mori)y that in France they are 
separated by a particular mode of weighing.^® In the 
lower classes of the animal kingdom, the greater size 
of the females seems generally to depend on their de- 
veloping an enormous number of ova; and this may 
to a certain extent hold good with insects. But Dr. 
Wallace has suggested a much more probable expla- 
nation. He finds, after carefully attending to the 
development of the caterpillars of Bomhijx cynthia and 
yamamai, and especially to that of some dwarfed 
caterpillars reared from a second brood on unnatural 
food, ‘‘ that in proportion as the individual moth is 
“ finer, so is the time required for its metamorphosis 
“ longer ; and for this reason the female, which is the 

larger and, heavier insect, from having to carry her 
Rubiuet, ‘ Yers h Soie,’ lb48, p. 207. 
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“ namerons eggs, ^vill be preceded l)y the male, whicli 
“ is smaller and has less to mature.” Now as most 
insects are short-lived, and as they are exposed to 
many dangers, it would manifestly 1)0 jidvantageous to 
the female to he impregnated as soon as possihh\ 
This end would he gained by the males being first 
jiiatured in large numbers ready for the advent of the 
females ; and this again would naturally follow, as 
Mr. A. R Wallace has remarked, through natural 
selection ; for the smaller males would be firs I 
matured, and thus would procreate a large number ot 
olFspring wliicli would iiilierit the reduced size of their 
male parents, wiiilst tln^ larger males from being 
luatured later would leav(‘ fewer olFspring. 

There are, however, exceptions to the rule of male 
insects being smaller tlian the females : and some of 
these exceptions are intelligible. Size and strengtli 
would 1)0 an advantage to the males, which fight for 
the possession of the females ; ajid in these cases, as 
with the stag-beetle (Luranus), the males are larger 
than the females. There aia*, however, other beeih's 
which are not kjiowii to fight together, of which the 
males exceed the femah^s in size ; and the meaning of 
this fact is not known ; but in some of these caso, ih 
with the huge Dynastes and Mega soma, we can ui 
least see that there would be no necessity for ihr 
males to be smaller than tlui females, in order to he 
inaturcd before them, for these beetles arc not shoiT 
lived, and tliere would he ample time for the pairing 
of the sexiis. So again, mule dragon-flies (lAbeh 
lulidic) are sometimes sensibly larger, and novel 

‘Transact. Ent. ►Sot*.’ ‘ Juiirnal uDTroc. Ejit. 

series, vul. V. p. 18(3. Feb. 4tti, 1807, p. lx.\i. 
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smaller, than tlie teiiialcs ; and as Mr. MaeLacLlan 
believes, tin y do not generally pair with the feuiales 
until a week cr fortnight lias elapsed, and until they 
liavo assunu'd their proper masciiliiK^ colours. Ihit 
the most enrious ease, shewing on wliat eoniplex and 
easily-overlooked relations, so trilling a eharaeter as 
dillereneij in size hetween the sexes may depend, is 
that of the aculeate Ifymen(»ptera ; for Mix ¥. Smith 
informs me that throughout nearly the whole of this 
large group, the males, in accordance with tlui general 
rule, are smaller than the females, and emerge about 
a wo(;k before them ; but amongst the llees, the males 
of Ajns vicllijica, Aufhiflmm vuui/iraiani, and Antlio- 
phora arervorum, and amongst the Fussores, the males 
of the Metlioea iGhiviuaomdc^, arc largei* than the 
feiiiales. The explanation of this anomaly is that a 
marriage flight is absolutely necessary with these 
species, and the male requires great strength and sizci 
in order to (iarry tlie female througli the air. In- 
creased size has here been acquired in opposition to 
I lie usual relation between size and the period of de- 
velopmeiit, for tlui males, though larger, (uiKirge bci'ore 
the smaller females. 

We will now I’eview the several Orders, soleeting 
such facts as more particularly concern us. The 
hepidoptera (Butler Hies and Moths) will bo retained 
ior a separate chapter. 

Order, Tliysaniira. The members of this lowly 
organized order *ure wingless, dull-colourel, minute 

For this and other st:vto- hi. ]>. 300; cm the duration of 
iiK'uts on the size of the .si‘xe.s, life i)i insects, see ]). 314. 

Kirby and S[)ence, ibid. vul. 
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insects, with ugly, almost misshapen heads and bodies. 
Their sexes do not differ, but they are interesting as 
shewing us that the males pay sedulofts court to the 
females even low down in the animal scale. Sir J. 
Lubbock says: ‘‘it is very amusing to see these 
“ little creatures {Smynthurus luteus) coquetting 
“ together. The male, which is much smaller than the 
“ female, runs round her, and they butt one another, 
“ standing face to face and moving backward and 
“forward like two playful lambs. Then the female 
“ pretends to run away and the male runs after her 
“ with a queer appearance of anger, gets in front and 
“ stands facing her again ; then she turns coyly round, 
“ but he, quicker and more active, scuttles round too, 
“ and seems to whip her with his antennas ; then for a 
“ bit they stand face to face, play with their antennae, 
“ and seem to be all in all to one another.” 

Order, Diptera (Flies). — The sexes differ little in 
colour. The greatest difference, known to Mr. F. 
Walker, is in the genus Bibio, in which the males are 
blackish or quite black, and the females obscure 
brownish-orange. The genus Elaphomyia, discovered 
by Mr. Wallace^® in New Guinea, is highly remark- 
able, as the males are furnished with horns, of which 
the females are quite destitute. The horns spring 
from beneath the eyes, and curiously resemble those of 
a stag, being either branched or palmated. In one of 
the species, they equal the whole body in length. 
They might be thought to be adapted for fighting, but 
as in one species they are of a beautiful pink colour, 

‘Transact. Linnean Soc.’ ‘The Malay Archipelago,’ 

vol. xxvi. 1868, p. 296. vol ii. 1869, p. 3l3, 
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edged with black, with a pale central stripe, and as 
these insects have altogether a very elegant appear- 
ance, it is perhaps more probable that they serve as 
ornaments. That the males of some Diptera fight 
together is certain ; Prof. Westwood.^® has several 
times seen this with the Tipulse. The males of other 
Diptera apparently try to win the females by their 
music : H. Muller watched for some time two males 
of an Eristalis courting a female ; they hovered above 
her, and flew from side to side, making a high 
humming noise at the same time. Gnats and 
mosquitoes (Culicidm) also seem to attract each other 
by humming; and Prof. Mayer has recently ascer- 
tained that the hairs on the antennas of the male 
vibrate in unison with the notes of a tuning-fork, 
within the range of the sounds emitted by the female. 
The longer hairs vibrate sympathetically with the 
graver notes, and the shorter hairs with the higher ones. 
Landois also asserts that ho has repeatedly drawn down 
a whole swarm of gnats by uttering a particular note. 
It may be added that the mental faculties of the Diptera 
are probably higher than in most other insects, in ac- 
cordance with their highly-developed nervous system.^^ 

Order, Hemiptera (Field-Bugs). — Mr. J. W. Douglas, 
who has particularly attended to the British species, 
has kindly given me an account of their sexual differ- 

‘Modern Classification of tomy of the Blow-fly, Musca 
Insects,’ vol. ii. 1840, p. 626. vomitoria,’ 1870, p. 14. He 

“ Anwendung, Ac., ‘Verb. d. remarks (p. 33) that, “ the 
n. V. Jahrg.’ xxix. p. 8a Mayer, “ captured flies utter a pecuhai 
in ‘American Naturalist,* 1874, “plaintive note, and that this 
P* 236. “ sound causes other flies to 

See Mr. B. T. Lowne’s in- “disappear,” 
teresting work, ‘On the Ana- 
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ciices. The malea of some species are furnished with 
wings, whilst the females arc wingless ; the sexes differ 
in the form of their hodies, elytra, antecmm and tarsi ; 
hut as the signification of these differences are unknown, 
they may he hero passed over. Tlie females are generally 
larger and more robust than the males. With British, 
and, as far as Mr. Douglas knows, with exotic species, 
the sexes do not commonly differ much in colour ; hut 
in about six Britisli species the male is considerably 
darker than the female, and in about four other species 
the female is darker than the male. Both sexes of 
some species are beautifully coloured ; and as these 
insects emit an extremely nauseous odour, their con- 
spicuous colours may serve as a signal that they are 
unpalatable to insectivorous animals. In some few 
cases their colours appear to bo directly protective: 
thus Prof. Hoffmann informs me that he could hardly 
distinguish a small pink and green specigs from the 
buds on the trunks of lime-trees, which this insect 
frequents. 

Some species of Keduvidm make a stridulating noise ; 
and, in the case of Pirates stn’diilus, this is said^^ to 
be effected by the movement of the neck within the 
pro-thoracic cavity. According to Westring, Beduvius 
personatus also stridulates. But I have no reason to 
suppose that this is a sexual character, excepting that 
with non-social insects there seems to be no use for 
sound-producing organs, unless it be as a sexual call. 

Order, Ilomoptera . — Every one who has wandered in 
a tropical forest must have been astonished at the diu 
made by the male Cicadm. The females are mute ; as 
^ Westwood, ‘Modern Class, of Insects/ vol! ii. p. 473, 
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the Grecian poet Xeuarchus says, ‘‘ Happy the Cicadas 
live, since they all have voiceless wives.” The noise 
thus made coiild be plainly heard on board the 
“ Beagle,” when anchored at a quarter of a mile from 
the shore of Brazil ; and Captain Hancock says it can 
be heard at the distance of a mile. The Greeks 
formerly kept, and the Chinese now keep these insects 
in cages for the sake of their song, so that it must be 
pleasing to the ears of some men.^^ The Cicadidaa 
usually sing during the day, whilst the Fulgoridas 
appear to be night-songsters. The sound, according 
to Landois,'^^ is produced by the vibration of the 
lips of the spiracles, which are set into motion by a 
current of air emitted from the traclieas ; but this view 
has lately been disputed. Dr. Powell appears to have 
proved that it is produced by the vibration of a mem- 
brane, set into action by a special muscle. In the 
living insect, whilst stridulating, this membrane can 
be seen to vibrate ; and in the dead insect the proper 
sound is heard, if the muscle, when a little dried and 
hardened, is pulled with the point of a pin. In the 
female the whole complex musical apparatus is present, 
but is much less developed than in the male, and is 
never used for producing sound. 

With respect to the object of the music, Dr. Hart- 
man, in speaking of the Cicada septemdecim of the 
United States, says, “the drums are now (June 6th 

^ These particulars are taken ® ‘ Transact, New Zealand 
from Westwood’s ‘ Modern Class. Institute,’ vol. v. 1873, p. 286. 

Insects,* vol. ii. 1840^ p. 422. ^ I am indebted to Mr. Walsh 

See, also, on the Fulgoridse for having sent me this extract 

Kirby and Spence, * Introduct.’ from a ‘ Journal of the Doings 

ii. p. 401. of Cioiida septemdccira ’ by Dr. 

^ ‘ Zeitschrift 5ir wissenschaft Hartman. 

^ooiog.* B. xvii. 18G7, s. 152-158. 
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and 7 th, 1 851 ) heard in all directions. This I believe 
“to be the marital summons from the males. Standing 
“ in thick chestnut sprouts about as high fis my head, 
“ ^Yllcro liundreds were around me, I observed the 
“females coming around the drumming males.” He 
adds, “ this season (Aug. 18C8) a dwarf pear-tree in 
“ my garden produced about fifty larvm of Gic. i^ruinosa ; 
“and I several times noticed the females to alight near 
“ a male wliile he was uttering his edanging notes.’’ 
Fritz Muller writes to imi from S. Brazil that he has 
often listened to a musical contest between two or 
three males of a species with a particularly loud voice, 
seated at a considerable distance from each other : as 
soon as one had finished his song, another immediately 
began, and then another. As there is so much rivalry 
between the males, it is probable that the females md 
only find them by their sounds, but that, like femair 
birds, they are excited or allured by the male witli tlu^ 
most attractive voice. 

I have not heard of any well marked cases of orna- 
mental diflerences between the sexes of the IIomoptorM. 
Mr. Douglas informs me that there are three Britisli 
species, in which the male is black or marked witli 
black bands, whilst the females are pale-coloured 
obscure. 

Order, (Crickets and Grasshoppers).- The 

males in the three saltatorial families in this Order arc 
remarkable for tlmir musical powers, namely the A(*lie' 
tid e or crickei s, the Locustida^ for which there, is ue 
equivalent English name, and the Acridiida) or grass- 
hoppers. The stridulation produced by^ some of the 
Locustidm is so loud that it can be heard during th^' 
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night at the distance of a mile ; and that made by 
certain species is not unmusical even to the human ear, 
so that the Indians on the Amazons keep them in 
wicker cages. All observers agree that the sounds serve 
either to call or excite the mute females. With respect 
to the migratory locusts of Russia, Korte has given^® 
an interesting case of selection by the leinale of a male. 
The males of tliis species (Parhijti/lus migratorius) 
whilst coupled with the female stridnlate from anger 
or jealousy, if approached by other males. The house- 
cricket when surprised at night uses its voice to warn 
its fellows.*'^® In North America the Katy-did {Vlatij- 
jihgllmn concavuniy one of the Locustidm) is described^® 
as mounting on the upper branches of a tree, and in 
the evening beginning “ his noisy l)abble, wliile rival 
‘‘ notes issue from tlie neighbouring trees, and the 
‘‘groves resound with the call of Katg-did-she’did the 
‘‘ live-long night.” Sir. Bates, in speaking of the 
European field-cricket (one of the Achotidm), says 
“ the male has been observed to place liimself in the 
“evening at the entrance of his burrow, and stridnlate 
“ until a female approaches, when the louder notes are 
“ succeeded by a more subdued tone, wliilst the success- 
" ful musician caresses with his antenna3 the mate he 
“ has won.” Dr. Scudder was able to excite one of 
these insects to answer him, by rubbing on a file with 


li. (luilding, ‘'I'raasact. 
t-imi. Soc.* vol. XV. p. 154 . 

J state tliis on the Miitliorily 
*’t Koppcii, ‘ IJelxir die Ifeiisoli- 
"‘<•^('11 ill Sudnissland,’ 1SG(>, 
!'• for 1 liavo in vain en- 
’ " avoiirc'd to procure Kdrte’s 
Work, 

Gilbert Wl.lte, ‘ Nat. Hist, 
el Seiborne,’ vol. ii. 1825, p. 262. 


flarris, ‘ Tnsecis of New 
haigland,’ ishj, p. 12S. 

‘44io Naturalist on the 
.Ainazuiis,’ vol. i. 1863, p. 252. 
Mr. Bates gives a very interest- 
ing discussion on ihe gradations 
ill the musical apparatus of the 
(linu* families. See also AVest- 
wood, ‘ Modern (Hass.* voi. li. 
pp. 445 and 453. 
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a In both sexes a remarkable auditory appa- 

ratus has been discovered by Yon Siobold, situated in 
the front legs.^^ 

In the three Families the sounds are differently 
produced. In the males of the Achetidae both wing- 
covers have the same apparatus ; and this in the field- 
cricket {Grylhis eampestris, fig. 11) consists, as des 
cribed by Landois,^^ of from 131 to 138 sharp, trans- 
verse ridges or teeth {st} 

, on the under side of one 
I? I of the nervures of the 
i wing-cover. This toothed 
;% I nervure is rapidly scraped 
across a projecting, 
smooth, hard nervure (r) 
on the upper surface of 
1 the opposite wing. First 
one wing is rubbed over 
tlie other, and then tlie 

Fig. 11. Oryllns campestris (fiom LandolH). 

Rigbt-huiid ftguTo, midor bUio of part of 11 movemoiit IS reversccl. 

wiiig-ncrvutt*, much magnllktl, ehowii'g n • *1 

the tooth, s/. J 3 oth Wings are raised a 

Lolt-hurid llguro, uppjfT biirface of wing- ^ ^ 
cover, with the projecting, hraoothuerviire, little at the SamO time, SU 
r, across hich tin; teeth (st) are scraped. 

as to increase the reson 

ance. In some species the wing-covers of the males 
furnished at the base with a talc-like plate.^^ I here giv«‘ 
a drawing (fig. 12) of the teeth on the under side of th< 
nervure of another species of Gryllus, viz., G. domestf- 
eus. With respect to the formation of these teetli. 

Dr. Gruber has shewn tliat they have been developfi 

« 

‘Proc. Boskm Soc. of ‘Zeit«cliriftfurwissenscli:u'. 

Hist.’ vol. xi. A]>ril, 1868 . Zoolog.’ B. xvii. 1867 , s. 117 . 

‘Nouveau Maiiud d’Aiiat. Westwood, ‘ Modern CJa-.^- 

Comp.’ (Ereiicli translat.), tom. of Iiisoets,’ vol. it ]>. '140. 

1, 1850, p. 567. ^ ‘ Ueber der Toiiapparat 5' ' 
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by the aid of selection, from the minute scales and 
hairs with which the wings and body are covered, and 
I came to the same conclusion with respect to those of 
the Coleoptera. But Dr. Gruber further shews that 
their development is in part directly due to the stimu- 
lus from the friction of one wing over the other. 

In the Locustidm the opposite wing- 
covers differ from each other in struc- 
ture (fig 13), and the action cannot, as 
in the last family, be reversed. "Flie 
left wing, which acts as the bow, lies 
over the right wing which serves as 
the fiddle. One of the nervures (a) 
on the under surface of the former is 
finely serrated, and is scraped across 
the prominent nervures on the upper 
surface of the opposite or right wing. 

Phasgonura viridisdina it appeared 
serrated nervure is rubbed against the rounded hind- 
corner of the opposite wing, the edge of which is 
thickened, coloured brown, and very sharp. In the 
right wing, but not in the left, there is a little plate, 
as transparent as talc, surrounded by nervures, and 
called the speculum. In Ephqgvger nitium, a member 
of this same family, wm have a curious subordinate 
modification; for t lie wing covers are greatly reduced 
in size, but the posterior part of the pro-thorax is 
‘ elevated into a kind of dome over the wing-covers, 
and which has probably tlie effect of increasing the 
‘‘sound.” 


g- 

' r- 


Fig. ]*J. Teeth of Ner- 
vurcof ( 5 ryHM 8 (lom< 8 - 
ticus(from I/itidoi.s). 

In our British 
to me that the 


r^ocuslideu, ciii Beitrag zum p. 100. 

i)arwinismny,’ SZoitsch. iiir wis- Westwood, ‘Modern Class. 

‘^«nsch. Zoolog.’ B. xxii. 1872, of Insects,’ voL i. p. 453. 
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We tliUH see that tlie musical a])paratus is moi*o 
ililforciitiairal or spccialis(‘(l in tlio liOciistithe (wliicli 
iiicludej I l^olicYc, the most powerful performers in ilio 
Order), ihaji iu the Aehetida', in wliich hull) wiug^ 






Kig. 13. Chloroctt'Ins T.inanu (from B.itos). (f, Lobe° of oppopllo wing-cowii. 

covers liave the same structurci and the same function. ' 
Laiidois, however, detected in one of the Lociisti(hi' 
namely in Decticnis, a short and narrow row of snuii 
teeth, mere rndiments, on the inferior surface of tin 
right wing-covej’, whicli underlies the other and i: 
never used as the bow. 1 observed^ the same rudimen 
tary structure on the under side of the right wing 
cover ill Vhasgomira viridhdiua. Henc(^ we may inlc 

I 

Landois, ‘Zeitsch. I’, wiss. Zoolog.’ 13. xvii. 1807, s. 121, 12-- 
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witli coiifidoiico tliati ilio lj()(*iisli(l;n aro doKceiKLal tVoni 
ii loi'Jii, ia v/liich, as in ilio existing Acliefcida^, bolli 
wing-covorsliad sin-ialed nervnros OJitlio under surface', 
and could be liidiflerently us(h1 as tlie l)ow ; but that 
in the Locustidie tlio two wijig-eoyers gi adually became 
differentiated and perfected, on the principle of the 
division of labour, the one to act exclusively as the 
bow, and the other as the liddh;. Dr. (iruber takes 
the same view, and has shown that rudimentary teeth 
aie commonly found on 
tlie inferior suiface of 
tlie right wing. iJy wliat 
steps the more simple, 
a-pparatus in the Acdietida) 
originated, we do not 
know, but it is probal)le 
tliat tlie basal portions 
of the wing-covers origi- 
nally over lapped each 
other as they do at pre- 
sent; and that the fric- 
tion of the nervures pro- 
duced a grating sound, as is now the case with the 
wing-covers of the fejiiales.**® A grating sound thus 
occasionally and accidentally made by the males, if it 
served them ever so little as a love-call to the females, 
might readily have been intensified tbrougb sexual 
selection, by variations in the rougiiness of the nervures 
Imving been eontiniially preserved. 

Ill the last and, third Dauiily, namely the Acridiidm 

Mr. Wiilsh also iulorins me cautmij “ wl'.cu cai)tiired iiuik('s 
that he lins noticed tliat the ‘‘ a tVelile gr.-itiiii^ m i.so by slnit- 
‘■‘tuiale ul thc nattj'pliyilain cun- “ iliug lur wiii'^-cuvers togethe r.’ 



Kig. M. lliiid-leg cf sttMiobutlirn? pratorum: 
r, th<* slrulnl.itiiig ridgo, ; l(l^se^ liguiv, tilt' 
toeili foiiuiiig tlie ndgo, much m.igriificii 
(I'loiu Liuulois). 
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or grasshoppers, the stridulation is produced in a very 
different manner, and according to Dr. Scudder, is not 
so shrill as in the preceding Families. The inner 
surface of the femur (fig. 14, r) is furnished with a 
longitudinal row of minute, elegant, lancet-shaped, 
elastic teeth, from 85 to 93 in number ; and these are 
scraped across tlie sharp, projecting nervures on tlie 
wing-covers, which are thus made to vibrate and 
resound. Ilarris^^ says that wlien one of the males 
begins to play, ho first bends the sliank of the hind- 
leg beneath the thigh, where it is lodged in a furrow 
designed to receive it, and then draws the leg briskly 
“ up and down, lie docs not play both fiddles together, 
but alternately, first upon one and then on the other.” 
In many speoies, the base of the abdomen is liollowed 
out into a great cavity which is believed to act as a 
resounding board. In Pneumora (Fig. 15), a 8 African 
genua belonging to the same family, we meet with a new 
and remarkable modification ; in the males a small 
notched ridge projects obliquely from each side of the 
abdomen, against whicli the liind femora are rubbed.'*' 
As the male is furnished with wings (the female being 
wingless), it is remarkable that the thighs are not 
rubbed in the usual manner against tlui wing-covers ; 
but this may perhaps be accounted for by thcMmusnally 
small size of the hind-legs. 1 have not been able to 
examine the inner surface of the thighs, which, judging 
from analogy, would be finely serrated. The species 
of Pneumora have been more profoundly modified for 
the sake of stridulation than any ether orthopterous 

Laiidois, ibid. s. 113. Westwood, ‘Modern 

‘insrets of New England,* tiration,’ vol. i. p. 402. 

1S42, p. 133. 
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insect ; for in the male the whole body has been con- 
verted into a musical instrument, being distended with 
air, like a great pellucid bladder, so as to increase the 
resonance. Mr. Trinien informs me that at the Cape 



15. I’jieumora (from flpi^cimt'ns In tlio TJritifilj MiisfumV Upjtor fifjurp, nialj; 
lower figure, female. 

of Good Hope these insects make a wonderful noise 
during the night. 

In the three foregoing families, the fomah^s are 
almost always destitute of an efficient musical 
apparatus. But there are a few exceptions to this 
lulo, for Dr. Gruber has shewn that both sexes of 
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Eplii})pi{frr vitinm are thus provided ; though the 
organs differ in the male and female to a certain 
extent. Hence we cannot suppose that they have been 
transferred from the male to the female, as appears to 
have been the case with the secondary sexual characters 
of many other animals. They must have been inde- 
pendently developed in the two sexes, which no doubt 
mutually call to each other during the season of love. 
In most other Locustidm (but not according to Landois 
in Decticus) the females have rudiments of the stridu- 
latory organs proper to the male; from whom it is 
probable that these have been transferred. Landois 
also found such rudiments on the under surface of the 
wing- covers of the female Achetidse, and on the 
femora of the female Acridiidao. In the Homoptera, 
also, the females have the proper musical apparatus 
in a functionless state ; and we shall hereafter 
meet in other divisions of the animal kingdom 
with many instances of structures proper to tJie 
male being present in a rudimentary condition in the 
female. 

Landois has observed another important fact, 
namely, that in the females of the Acridiidae, the 
stridulating teeth on the femora remain throughout 
life in the same condition in which they first ap- 
pear during the larval state in both sexes. In 
the males, on the other hand, they become further 
developed, and acquire their perfect structure at 
the last moult, when the insect is mature and ready 
to breed. « 

From the facts now given, we see that the means by 
which the males of the Orthoptera produce their sounds 
are extremely diversified, and are altogether different 
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from those employed by the Homoptora.'^-^ But 
throughout the animal kingdom we often find tlie 
same object gained by tho most diversified means ; 
this seems due to the whole organisation having under- 
gone multifarious changes in the course of ages, and as 
part after part varied different variations were taken 
advantage of for the same general purpose. The 
diversity of means for producing sound in the three 
families of the Orthoptera and in the Homoptera, 
impresses the mind with the high importance of these 
structures to the males, for the sake of calling or 
alluring the females. We need feel no surprise at the 
amount of modification which the Orthoptera have 
undergone in this respect, as we now know, from Dr. 
Scudder’s remarkable discovery,^^ that there has been 
more than ample time. This naturalist has lately 
found a fossil insect in the Devonian formation of 
New Brunswick, which is furnished with ‘‘the well- 
“ known tympanum or stridulating apparatus of the 
“ male Locustidae.” The insect, though in most respects 
related to the Neuroptera, appears, as is so often the 
case with very ancient forms, to connect the two 
related Orders of the Neuroptera and Orthoptera. 

I have but little more to say on the Orthoptera. 
Some of the species are very pugnacious : when two 
male field-crickets {Oryllus campestris) are confined 
together, they fight till one kills the other ; and the 
species of Mantis are described as manoeuvring with 

Limdois has recently found fur vvissensch. Zoolog.’ B. xxii. 
in certain Orthoptera* rudimen- Heft 3, 1871, p. 348. 
tary structures closely similar Transact. Ent. Soc.’ 3rd 

to the sound-producing organs series, vol. ii. (‘ Journal of 
in the Homoptera ; and this is a Proceedings,’ p 117.) 
surprising fact. See ‘Zeitschr. 
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their sword-like front-limbs, like hussars with their 
sabres. The Chinese keep these insects in little 
bamboo cages, and match them like’ game-cocks.'*® 
With respect to colour, some exotic locusts are beauti- 
fully ornamented ; the posterior wings being marked 
with red, blue, and black; but as throughout the 
Order the sexes rarely differ much in colour, it is not 
probable that they owe their bright tints to sexual 
selection. Conspicuous colours may be of use to these 
insects, by giving notice that they are unpalatable. 
Thus it has been observed*® that a bright-coloured 
Indian locust was invariably rejected when offered to 
birds and lizards. Some cases, however, are known of 
sexual differences in colour in this Order. The male 
of an American cricket*^ is described as being as 
white as ivory, whilst the female varies from almost 
white to greenish-yellow or dusky. Mr. Walsh informs 
me that the adult male of Spectrvm femoratvm (one of 
the Phasmidae) '*is of a shining brownish-yellow 
colour ; the adult female being of a dull, opaque, 
cinereous brown ; the young of both sexes being 
“ green.’^ Lastly, I may mention that the male of 
one curious kind of cricket is furnished with ‘‘ a long 
‘‘ membranous appendage, which falls over the face like 
a veil ; but what its use may be, is not known. 
Order, Neuroptera . — Little need here be said, except 
as to colour. In the Ephemeridee the sexes often 

^ Westwood, ‘ Modern Class, land,’ 1842, p. 124. The two 
of Insects,* vol. i. p. 427; for sexes of (E. of Europe 

crickets, p. 445. differ, as I hear from Victor 

*®Mr. Ch. Horne, in ‘Proc. Carus, in nearly the same 
Ent. Soc.’ May 3, 1869, p. xii. manner. 

The (Ecanthm nivalis. ** Platyblemnr<8 : Westwood, 
Harris, ‘ Insects of New Eng- ‘ Modern Class.* vol. i, p. 447. 
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differ slightly in their obscure tints ; but it is not 
probable that the males are thus rendered attractive 
to the females. The Libellulidas, or dragon-flies, are 
ornamented with splendid green, blue, yellow, and 
vermilion metallic tints; and the sexes often differ. 
Thus, as Prof. Westwood remarks,®® the males of some 
of the AgrionidflB, ‘‘ are of a rich blue with black wings, 
“ whilst the females are fine green with colourless 
“wings.” But in Agrion Bamhv/irii these colours are 
exactly reversed in the two sexes.®^ In the extensive 
N. American genus of Hetsarina, the males alone have 
a beautiful carmine spot at the base of each wing. In 
Anaxjmiius the basal part of the abdomen in the male 
is a vivid ultramarine blue, and in the female grass- 
green. In the allied genus Gomphus, on the other 
hand, and in some other genera, the sexes differ but 
little in colour. In closely-allied forms throughout 
the animal kingdom, similar cases of the sexes differing 
greatly, or very little, or not at all, are of frequent 
occurrence. Although there is so wide a difference in 
colour betweeen the sexes of many Libellulidoe, it is 
often difficult to say which is the more brilliant ; and 
the ordinary coloration of the two sexes is reversed, as 
we have just seen, in one species of Agrion. It is not 
probable that their colours in any case have been 
gained as a protection. Mr. MacLachlan, who has 
closely attended to this family, writes to me that 
dragon-flies — the tyrants of the insect-world — are the 
least liable of any insect to be attacked by birds or 

B. D. Walsh, the*‘ Pseudo- Walsh, ibid. p. 381. I am 

aeuroptera of Illinois,’ in ‘ Proc. indebted to this naturalist for 
Knt. Soc. of Philadelphia,’ 1862, the following facts on Hetserina, 
p. 361. Anax, and Qomphus. 

^ ‘ Modern Class.’ vol. ii. p. 37. 
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other enemies, and he believes that their briglit colours 
serve as a sexual attraction. Certain dragon-flies 
apparently are attracted by particular colours: Mr. 
Pattersoji observed'^^ that the Agrionidae, of which the 
males are blue, sel iled in imnibers on the blue float of 
a fisliing line ; whilst two other S 2 )e(des were attracted 
by sliiuiiig white colours. 

It is an interesting fact, first noticed by Schelver, 
that, in several genera belonging to two sub-famili('s, 
tlie males on first emergence from tlie pupal state, are 
coloured exactly like the females ; but that their 
bodies in a short time assume a conspicuous milky- 
blue tint, owing to the exudation of a kind of oil, 
soluble in ether and alcohol. Mr. MacLachlan believes 
that in the male of Lihellula (lepressa this change of 
colour does not occur until nearly a fortnight after 
tlie metamorphosis, when the sexes are ready to pair. 

Certain species of Neurothomis present, a(5Cording to 
Brauer,^^ a curious case of dimorphism, some of tli(‘ 
females having ordinary wings, whilst others have 
them “ very richly netted, as in the males of the saiiu' 
“ species.” Braiier ‘‘ explains the phenonienun on 
‘‘ Darwinian jirinciples by the supposition that the 
close netting of the veins is a secondary sexiiiil 
“ character in the males, which has been abruptly 
transferred to some of the females, instead of, us 
“ generally occurs, to all of tliem.” Mr. MacLachhm 
informs me of another instance of dimorphism iii 
several species of Agrion, in whicli some iudividuuN 
are of an orange' colour, and these' are invariably 
b'lnales. This is probably a case of lU'wersioii; for iu 

‘ 'i'laiisact. Eiit. Sue.' \ol. i. Sec ahstrawl iu the ‘Z<'i ■ 

1831), |). Ixxxi. lugieul liecurd ’ tor 1807, p. 15o. 
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the true LiLellnlfe, wlien the sexes differ in colour, tli(‘. 
females are orMiii^e or yellow; so that suj)posiiig 
\grion to he descended from some primordial form 
which reseml)led tlic typical Lihedliila) in its sexual 
characters, it would not he surprising that a t(‘ndency 
to vary in this niannor should occur in the females 
alone. 

Altlioiigh many dragon-llies are large, powerful, and 
fierce insects, the males have not hciui ohserved by 
]\lr. MacLaclilan to fight togetlioi*, excepting, as he 
])elieyes, in some of the smaller species of Agrion. In 
another group in this Order, namely, the Termites 
or white ants, l)oth sexes at the time of swarming may 
ho seen running about, “ tlie male after the female, 
sometimes two chasing one female, and contending 
with great eagerness who shall win the prize/ 
The Atropos pulsatorlus is said to make a noise with 
its jaws, whicli is answered ))y other individuals/'' 

Order, Hifmmiopieva inimitahle observer, ]\l. 

hahre,'^^ in describing tin* habits of Oerccris, a wasp- 
like insect, remarks that “ fights fr(u|ueiitly ensue 
between the males for flic possession of some par- 
“ ticular female, wlio sits an apparently unconcerned 
“beholder of tlie struggle for supremacy, and when 
“ the victory is decided, quietly flies away in company 
“ with the conqueror/’ Westwood says tliat the males 
of one of tlie saw-flies (TenthrediiuB) ‘‘ have been found 

Kirl)y SjMict!, ‘ 1 utro- ‘'riic Wiilings of loibre,’ in 

“'I' l. t(» Kiiloiuolnujy,’ vnl. ii. ‘ Nat . 1 1 ist. llcvicw A juil 1 HGli, 

]). :‘> 5 . " 

Ilou/c'Ki^ ‘ 1 aC*s Ioi(‘iilt<?s ‘J()uni;il »il LVoc. of 

<-‘11 talcs,’ jl'oiji. i. j). 101. inolog. »Soc.’ IScpt. 7t)], 

Sec an interestin'^ article, 100. 
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‘‘ fighting together, with their mandibles locked.’' As 
M. Fabre speaks of the males of Cerceris striving to 
obtain a particular female, it may be well to bear in 
mind that insects belonging to this Order have the 
power of recognising each other after long intervals 
of time, and are deeply attached. For instance, Pierre 
Huber, whose accuracy no one doubts, separated some 
ants, and when, after an interval of four months, they 
met others which had formerly belonged to the same 
community, they recognised and caressed one another 
with their antennas. Had they been strangers they 
would have fought together. Again, when two com- 
munities engage in a battle, the ants on the same 
side sometimes attack each other in the general con- 
fusion, but they soon perceive their mistake, and the 
one ant soothes the other.®* 

In this Order slight differences in colour, according 
to sex, are common, but conspicuous differences are 
rare except in the family of Bees; yet both sexes 
of certain groups are so brilliantly coloured— for 
instance in Ohrysis, in which vermilion and metallic 
greens prevail — that we are tempted to attribute tlie 
result to sexual selection. In the Ichneumonidio, 
according to Mr. Walsh,®® the males are almost uni- 
versally lighter-coloured than the females. On the 
other hand, in the Tenthredinidm the males are gene- 
rally darker than the females. In the Siricidm the 
sexes frequently differ ; thus the male of Sire'X 
jmencus is banded with orange, whilst the female is 
dark purple; but it is difficult to sa^’ which sex is the 

“ P. Huber, ‘ Rccherchcs sur ‘ Proc. Entomolog. Soc. of 

les Mceurs des Fourmis,’ 1810, Philadelphia,^ 1B66 pp. 
pp. 150, 165. 239. 
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more orn«imented. In Trentex columhas the female is 
much brighter coloured than the male. I am informed 
by Mr. F. Smith, that the male ants of several species 
are black, the females being testaceous. 

In the family of Bees, especially in the solitary 
species, as I hear from the same entomologist, the sexes 
often differ in colour. The males are generally the 
brighter, and in Bombus as well as in Apathus, much 
more variable in colour than the females. In Arifho- 
phoraretusa the mule is of a rich fulvous-brown, whilst 
the female is quite black : so are the females of several 
species of Xylocopa, the males being briglit yellow. On 
the other hand the females of some species, as of An- 
dmnafulva, are much brighter coloured than the males. 
Such differences in colour can hardly be accounted for 
by the males being defenceless and thus requiring 
protection, whilst the females are well defended by 
iheir stings. H. Muller,®® who has particularly at- 
tended to the habits of bees, attributes these differences 
in colour in chief part to sexual selection. That bees 
luive a keen perception of colour is certain. He says 
that the males search eagerly and fight for the 
possession of the females; and he accounts through 
such contests for the mandibles of the males being in 
certain species larger than those of the females. In 
some cases the males are far more numerous than 
the females, either early in the season, or at all times 
ftud places, or locally; whereas the females in other 
cases are apparently in excess. In some species the 
more beautiful maleis appear to have been selected by 
the females ; and in others the more beautiful females 

‘ Anwendune der Darwinschen Lehre auf Bienen.’ Verb, d, 
m .lahrg. xxu^. 
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by the males. Consequently in certain genera (Muller, 
p. 42), the males of the several species differ much in 
appearance, whilst the females are almost indistin- 
guishable; in other genera the reverse occurs. 11. 
Muller believes (p. 82) that the colours gained by one 
sex through sexual selection have often been trans- 
ferred in a variable degree to the other sex, just as the 
pollen-collecting apparatus of the female has often 
been transferred to the male, to whom it is absolutely 
useless.®^ 

Mutilla Ev/ropsea makes a stridulating noise ; and 
according to Goureau®^ both sexes have this power. 
He attributes the sound to the friction of the third and 
preceding abdominal segments, and I find that these 
surfaces are marked with very fine concentric ridges ; 
but so is the projecting thoracic collar into which the 
head articulates, and this collar, when scratched with 


M. Terrier in his article 
Ma Selection sexuelle d’apr^s 
Darwin* (‘Revue Scientifique,’ 
Feb. 1873, p. 868), without 
apparently having reflected 
much on the subject, objects 
that as the males of social bees 
are known to be produced from 
unfertilised ova, they could not 
transmit new characters to their 
male offs[»ring. This is an 
extraordinary objection. A 
female bee fertilised by a male, 
which presented some character 
facilitating the union of the 
sexes, or rendering him more 
attractive to the female, would 
lay eggs which would produce 
only females; but these young 
females would next year produce 
males ; and will it be pretended 
that such males would not in- 


herit the characters of their 
male grandfathers ? To take a 
case with ordinary animals 
nearly parallel as possilile: if a 
female of any white quadruped 
or bird were crossed by a male 
of a black breed, and the male 
and female offspring were [)aiied 
together, will it be pretended 
that the grandchildren wtaild 
not inh(?rit a tendency to black- 
ness from their male grandfather? 
The acquirement of new charac- 
ters by the sterile worker-l)*es 
is a much more difficult case, but 
I have endeavoured to show in 
my ‘Origin of S[iecies,’ how 
these sterile beings are subjected 
to the power of natural selection. 

Quoted by Westwood, 
‘Modem Class of Insects,* voL 
ii. p. 214. ^ 
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tiie point of a needle, emits the proper sound. It is 
rather surprising that both sexes should have the 
power of stridulating, as the male is winged and the 
female wingless. It is notorious that Bees express 
certain emotions, as of anger, by the tone of their 
humming ; and according to H. Muller (p. 80), the 
males of some species make a peculiar singing noise 
whilst pursuing the females. 

Order, Coleoptera (Beetles). — Many beetles are 
coloured so as to resemble the surfaces which they habi- 
tually frequent, and they thus escape detection by their 
enemies. Other species, for instance diamond-beetles, 
are ornamented with splendid colours, which are often 
arranged in stripes, spots, crosses, and other elegant 
patterns. Such colours can hardly serve directly as a 
protection, except in the case of certain flower-feeding 
species ; but they may serve as a warning or means of 
recognition, on the same principle as the phosphores- 
cence of the glow-worm. As with beetles the colours 
of the two sexes are generally alike, we have no 
evidence that they have been gained through sexual 
selection; but this is at least possible, for they may 
have been developed in one sex and then transferred 
to the other ; and this view is even in some degree 
probable in those groups which possess other well- 
marked secondary sexual characters. Blind beetles, 
which cannot of course behold each other’s beauty, 
never, as I hear from Mr. Waterhouse, jun., exhibit 
bright colours, thongh they often have polished coats; 
but the explanation of their obscurity may be that they 
generally inhabit caves and other obscure stations. 

Some Longicorns, espeoiallv certain Prionidse, offer 
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an exception to the rule that the sexes of beetles do not 
differ in colour. Most of these insects are large and 
splendidly coloured. The males in the genus Pyrodes/^ 
which I saw in Mr. Bates’s collection, are generally 
redder but rather duller than the females, the latter 
being coloured of a more or less splendid golden-green. 
On the other hand, in one species the male is golden- 
green, the female being richly tinted with red and 
purple. In the genus Esmeralda the sexes differ so 
greatly in colour that they have been ranked as 
distinct species ; in one species both are of a beautiful 
shining green, but the male has a red thorax. On the 
whole, as far as I could judge, the females of those 
PrionidfiB, in which the sexes differ, are coloured more 
richly than the males, and this does not accord with 
the common rule in regard to colour, when acquired 
through sexual selection. 

A most remarkable distinction between the sexes ol 
many beetles is presented by the great horns which 
rise from the head, thorax, and clypeus of the males ; 
and in some few cases from the under surface of the 


Fyrodes pulcherrimuSf in 
which the sexes differ conspicu- 
ously, has been described by 
Mr. Bates in ‘Transact. Ent. 
kSoc.* 1869, p. 50. 1 will specily 
the few other cases in which I 
have heard of a diilerence in 
colour between the sexes of 
beetles. Kirby and S])ence 
(‘ Introduct. to Entomology,’ 
vol. iii. p. 301) mention a Cau- 
tharis, Meloe, Bhagium, and the 
Leptura testacea; the male of 
the latter being testaceous, with 
a black thorax, and the female 
of a dull red all over. These 
two latter beetles belong to the 


family of Longicoms. Messis. 
R. Trimen and Waterhouse, 
jun., inlbrm me of two Lamelli- 
corns, viz., a Pentrichia and 
Tnchius, the male of the latter 
being more obscurely coloured 
then the female. In Tillus 
dongatus the male is black, and 
the female always, as it is 
believed, of a dark blue colour, 
with a red thorax, I'he male, 
also, of Orsodacna atra^ as I 
hear frorS Mr. Walsh, is black, 
the female (the so-called 0. 
ruficdlUs) having a . rufous 
thorax, 
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body. These horns, in the great family of the Lamelli- 
corns, resemble those of various quadrupeds, such as 
stags, rhinoceroses, &c., and are wonderful both from 
their size and diversified shapes. Instead of describing 
them, I have given figures of the males and females of 
some of the more remarkable forms. (Figs. 16 to 20.) 
The females generally exhibit rudiments of the horns 
in the form of small knobs or ridges; but some are 
destitute of even the slightest rudiment. On the other 
hand, the horns are nearly as well developed in the 
female as in the male of Phanmus lancifer ; and only a 
little less well developed in the females of some other 
species f>( this genus and of Copris. I am informed by 
Mr. Bates that the horns do not differ in any manner 
corresponding with the more important characteristic 
differences between the several subdivisions of the 




rig. 18 . ChalcoBoJia atloji. Upper figure, male (reduced) ; lower figure, i'euiala 
(nat. 8f7.e). 
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family: thus within the same section of the genus 
Onthophagus, there are species which have a single 
horn, and others which have two. 

In almost all cases, the horns are remarkable from 
their excessive variability ; so that a graduated series 
can he formed, from the most highly developed males 
to others so degenerate that they can barely be dis- 
tinguished from the females. Mr. Walsh found that 
in Phanasua earnifex the horns were thrice as long in 
some males as in others. Mr. Bates, after examining 
above a hundred males of Onthophagm rangifer (fig. 
20), thought that he had at last discovered a species 
in which the horns did not vary ; but further research 
proved the contrary. 

The extraordinary size of the horns, and their widely 
different structure in closely-allied forms, indicate that 
they have been formed for some purpose; but their 
excessive variability in the males of the same species 
leads to the inference that this purpose cannot be of a 
definite nature. The horns do not show marks of 
friction, as if used for any ordinary work. Some 
authors suppose®® that as the males wander about 
much more than the females, they require horns as a 
defence against their enemies; but as the horns are 
often blunt, they do not seem well adapted for defence. 
The most obvious conjecture is that they are used by 
the males for fighting together ; but the males have 
never been observed to fight; nor could Mr. Bates, 
after a careful examination of numerous species, find 
any sufficient evidence, in their mutilated or broken 

‘Proc. Entomolog. Soc. of duct. Entomolog.* vol. iii. p. 
Philadelphia, * 1864, p. 228. 300. 

Kirby and Spence, ‘ Intro- 
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condition, of their having been thus used. If the 
males had been habitual fighters, the size of their 
bodies would probably have been increased through 
sexual selection, so as to have exceeded that of the 
females ; but Mr. Bates, after comparing the two sexes 
in above a hundred species of the Copridm, did not find 
any marked difierence in this respect amongst well- 
developed individuals. In Lethrus, moreover, a beetle 
belonging to the same great division of the Lamelli- 
corns, the males are known to fight, but are not pro- 
vided with horns, though their mandibles are much 
larger than those of the female. 

The conclusion that the horns have been acquired 
as ornaments is that which best agrees with the fact 
of their having been so immensely, yet not fixedly, 
developed,— as shewn by their extreme variability in 
the same species, and by their extreme diversity in 
closely-allied species. This view w’ill at first appear 
extremely improbable; but we shall hereafter find 
with many animals standing much higher in the scale, 
namely fishes, amphibians, reptiles and birds, that 
various kinds of crests, knobs, horns and combs have 
been developed apparently for this sole purpose. 

The males of Onitis fureifer (fig. 21), and of some 
other species of the genus, are furnished with siugulai* 
projections on their anterior femora, and with a great 
fork or pair of horns on the lower surface of the 
thorax. Judging from other insects, these may aid the 
male in clinging to the female. Although the males 
have not even a trace of a horn on /;he upper surfac(i 
of the body, yet the females plainly exhibit a rudiment 
of a single horn on the head (fig. 22, a), and of a crest 
(6) on the thorax. That the slight thorftcic crest in 
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the female is a rudiment of a projection proper to the 
male, though entirely absent in the male of this 
particular species, is clear: for the female of Bubas 
bison (a genus which comes next to Onitis) has a 



FIr. ai. Onitis furdfer, 
male viewed from be- 
neath. 



Fig. 22. Left-hand flgnre, male of Onitis furcif»*r, viewed 
iateraily. Right-hand figure, female, a. Rudiment of 
cephalic horn. b. Trace of thoracic born or creet. 


similar slight crest on the thorax, and the male bears 
a great projection in the same situation. So, again, 
there can hardly be a doubt that the little point (a) on 
the head of the female Onitis furdfer^ as well as on the 
head of the females of two or three allied species, 
is a rudimentary representative of the cephalic horn, 
which is common to the males of so many Lamellicorn 
beetles, as in Phanmns (fig. 1 8 ). 

The old belief that rudiments have been created to 
complete the scheme of nature is here so far from 
holding good, that we have a complete inversion of 
the ordinary state of things in the family. We may 
reasonably suspect that the males originally bore horns 
and transferred them to the females in a rudimentary 
condition, as in so many other Lamellicorns. Why the 
males subsequently* lost their horns, we know not ; but 
this may have been caused through the principle of 
compensation, owing to the development of the large 
horns and jA-ojections on the lower surface: and as 
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these are confined to the males, the rudiments of the 
upper horns on the females would not have been thus 
obliterated. 

The cases hitherto given refer to the Lamellicorns, 
but the males of some few other beetles, belonging to 
two widely distinct groups, namely, the Curculionidae 
and Staphylinidm, are furnished with horns — in the 
former on the lower surface of the body,®^ in the latter 
on the upper surface of the head and thorax. In the 
Staphylinidffi, the horns of the males are extraordinarily 
variable in the same species, just as we have seen with 
the Lamellicorns. In Siagonium we have a case of 
dimorphism, for the males can be divided into two sets, 
difiering greatly in the size of their bodies and in the 



Fig. 23. Bledius tuurus, magnified. I^ft-hand figure, male } right-hand figure, female. 


development of their horns, without intermediate 
gradations. Iti a species of Bledius (fig. 23), also 
belonging to the Staphylinidie, Professor Westwood 
states that, “ male specimens can be found in the same 
“ locality in which the central horn of the thorax is 
very large, but the horns of the head quite rudimeii- 
‘‘ tal ; and others, in which the thoracic horn is mm li 
shorter, whilst the pTotuberances on the head m e 
“ long.” Here we apparently have a case olcompeii- 

«. 

Kirby and Spence, ‘ Intro- nium, p. 172. In the British 

duct. Entomolog.* vol. iii, p. Museum I noticed one malo 

329. specimen of Siagonium in hh 

* Modern Classification of intermediate (iDnditiou, so 
Insects; vol. i. p. 172 : Siago- the dimorphism is nut strict. 
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sation, which throws light on that just given, of the 
supposed loss of the upper horns by the males of Onitis, 
Lav^ of Battle, — Some male beetles, which seem ill- 
fitted for fighting, nevertheless engage in conflicts for 
the possession of the females. Mr. Wallace saw two 
males of Leptorhynchus angustatuSy a linear beetle with 
a much elongated rostrum, ‘‘ fighting for a female, who 
“ stood close by busy at her boring. They pushed at 
each other with their rostra, and clawed and thumped, 
apparently in the greatest rage.” The smaller male, 
however, “ soon ran away, acknowledging himself 
‘‘ vanquished.” In some few cases male beetles are well 
adapted for fighting, by possessing great toothed 
mandibles, much larger than those of the females. 
This is the case with the common stag-beetle {Lucanus 
cervus)^ the males of which emerge from the pupal 
state about a week before the other sex, so that several 
may often be seen pursuing the same female. At this 
season they engage in fierce conflicts. When Mr. A. 
H. -Davis enclosed two males with one female in a 
box, the larger male severely pinched the smaller one, 
until he resigned his pretensions. A friend informs 
me that when a boy he often put the males together to 
see them fight, and he noticed that they were much 
bolder and fiercer than the females, as with the higher 
animals. The males would seize hold of his finger, if 
held in front of them, but not so the females, although 
they have stronger jaws. The males of many of the 
Lncanidae, as well as of the above-mentioned Leptorhyn- 

‘ The Malay Archipelago,’ voL i. 1833, p. 82. See also on 
vol. ii. 1869, p. 276. Eiley, the conflicts of this species, 
Sixth * Report on insects of Kirby and Spence, ibid. vol. iii. 
Missouri,’ 1874| p. 116. p. 314 ; and Westwood, ibid. 

* Entomological Magazine,’ vol. i. p. 187. 
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chus, are larger and more powerful insects than the 
females. The two sexes of Leihrus cephalotes (one of 
the Lamellicorns) inhabit the same burrow; and the 
male has larger mandibles than the female. If, during 
the breeding season, a strange male attempts to enter 
the burrow, he is attacked ; the female does not remain 
passive, but closes the mouth of the burrow, and en- 
courages her mate by continually pushing him on from 
behind ; and the battle lasts until the aggressor is killed 
or runs away.’® The two sexes of another Lamellicorn 
beetle, the Ateuchus cicatricosus, live in pairs, and seem 
much attached to each other; the male excites the 
females to roll the balls of dung in which the ova are 
deposited; and if she is removed, he becomes much 
agitated. If the male is removed the female ceases all 
work, and as M. Brulerie believes, would remain on 
the same spot until she died. 

The great mandibles of the male Lucanidse are 
extremely variable both in size and structure, and in 
this respect resemble the horns on the head and thorax 
of many male Lamellicorns and Staphylinidee. A 
perfect series can be formed from the best-provided to 
the worst-provided or degenerate males. Although tho 
mandibles of the common stag-beetle, and probably of 
many other species, are used as efficient weapons for 
fighting, it is doubtful whether their great size can 
thus be accounted for. We have seen that they are 
used by the Lucanus elaphus of N. America for seiz- 
ing the female. As they are so conspicuous and so 
elegantly branched, and as owing to their great length 

Quoted Irom Fischer, in France,’ 1866, as quoted in 
‘ Diet Class. d’Hist. Nat.’ tom. ‘Journal of Travel,’ by A< 
x.p. 324. Murray, 1868, p, 135. 

* ‘ Ann. Soc. Entomolog. 
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they are not well adapted for pinching, the suspicion 
has crossed my mind that they may in addition serve 


as an ornament, like the horns on 
the head and thorax of the various 
species above described. The 
male Chiasognathtcs Grantii of S. 
Chile — a splendid beetle belong- 
ing to the same family — has enor- 
mously developed mandibles (fig. 
!24) ; he is bold and pugnacious ; 
when threatened he faces round, 
opens his great jaws, and at tho 
same time stridulates loudly. But 
the mandibles we^:e not strong 
enough to pinch my finger so as 
to cause actual pain. 

Sexual selection, which implies 
the possession of considerable per- 
ceptive powers and of strong 
passions, seems to have been more 
effective with the Lamellicorns 



than with any other family of 
beQtles. With some species the 
males are provided with weapons 
for fighting ; some live in pairs 
find show mutual affection ; many 
have the power of stridulating 
when excited ; many are furnished 
with the most extraordinary 
horns, apparently far the sake of 
ornament; and some, which are 



FIr. 24. Chiacognathns Grantii, 
reduced. Upp' t* tigure,male‘; 
lower figure, female. 


diurnal in their habits, are gorgeously coloured. 
Lastly, severifl of the largest beetles in the world 
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belong to this family, which was placed by Linnaeus 
and Fabricius at the head of the Order.’^ 

Stridulating organs , — Beetles belonging to many 
and widely distinct families possess these organs. 
The sound thus produced can sometimes be heard at 
tlie distance of several feet or even yards, but it is 
not comparable with that made by the Orthoptera. 
The rasp generally consists of a narrow, slightly- 
raised surface,, crossed by very fine, parallel ribs, 
sametimes so fine as to cause iridescent colours, and 
having a very elegant appearance under the micro- 
scope. In some cases, as with Typhoeus, minute, 
bristly or scale-like prominences, with which the whole 
surrounding surface is covered .in approximately 
parallel lines, could be traced passing into the ribs of 
the rasp. The transition takes place by their be- 
coming confiuent and straight, and at the same time 
more prominent and smooth. A hard ridge on an 
adjoining part of the body serves as the scraper for 
the rasp, but this scraper in some cases has been 
specially modified for the purpose. It is rapidly 
moved across the rasp, or conversely the rasp across 
the scraper. 

These organs are situated in widely different posi- 
tions. In the carrion-beetles (Necrophorus) two 
parallel rasps (r, fig. 2 )) stand on the dorsal surface 
of the fifth abdominal segment, each rasp consisting 
of 126 to 140 fine ribs. These ribs are scraped against 
the posterior margins of the elytra, a small portion 

” Westwood, ‘Modern Class.’ 1860, p.* 14. 
vol. i. p. 184. w Landois, ‘ Zeitschrift fiif 

Wollaston, ‘On certain vriss. Zoolog.’ B. xvii. 1867, & 
Musical Ourculionida?,’ ‘Annals 127. 
and Mag. of Nat. Hist.’ vol, vi. 
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of which projects beyond the general outline. In 
many Crioceridm, and in Clythra i^-pvmtata (one of the 
Chrysomelidm), and in some Tenebrionidm, &c./® the 
rasp is seated on the dorsal apex of the abdomen, on 
the pygidium or pro-pygidium, and is scraped in the 
same manner by the elytra. In Heterocerus, which 
belongs to another family, the rasps are placed on the 
sides of the first abdominal segment, and are scraped 
by ridges on the femora.''® In certain Curculionidm 



Fifj:. 25. Necrophoius (from Landois). r. The two ra?p». lifft- hand figure, part of 
the rasp highly magnified. 


and Carabidas," the parts are completely reversed in 
position, for the rasps are seated on the inferior surface 


I am greatly indebted to 
Mr. Cr. R. Crotch for having 
sent me many prepared speci- 
nicns of various beetles belong- 
ing to these three families and 
to others, as well as for valuable 
information. He believes that 
the power of slridulation in the 
Clythra has not been previously 
observed. I am also much in- 
debted to Mr. E. W. Janson, 
for information and specimens. 
1 may add that my son, Mr. F. 
flarwin, finds that Dermestes 
'fnurinm stridulates, ^but he 
searched in vain for the ap- 
paratus. Scolytus has lately 
described by Dr. Chapman 
a stridulator, m the ‘ Entomo- 


logist’s Monthly Magazine,’ vol. 
vi. p. 130. 

Stjhiodte, translated in 
‘ Annals and Mag. of Nat. Hist.’ 
vol. XX. 1867, p. 37. 

Westring has described 
(Kroyer, ‘ Naturhist. Tidskrift,’ 
B. ii. 1848-49, p. 334) the 
stridulating organs in these two, 
as well as in other families. In 
the Carabidaa I have examined 
Elaphrua ulvfimsuBaxsABlethim 
mvUipunctatay sent to me by Mr. 
Crotch. In Blethisa the trans- 
verse ridges on the furrowed 
border of the abdominal seg- 
ment do not, as far as I could 
judge, come into play in 
scraping the rasps on the elytra. 
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of the elytra, near their apices, or along their outer 
margins, and the edges of the abdominal segments 
serve as the scrapers. In Peldbius Hermanni (one of 
Dy tiscidae or water-beetles) a strong ridge runs parallel 
and near to sutural margin of the elytra, and is 
crossed by ribs, coarse in the middle part, but be- 
coming gradually finer at both ends, especially at the 
upper end; when this insect is held under water or in 
the air, a stridulating noise is produced by the extreme 
^ horny margin of the abdomen being 
scraped against the rasps. In a great 
number of long-horned beetles (Longi- 
cornia) the organs are situated quite 
otherwise, the rasp being on the meso- 
thorax, which is rubbed against the 
pro-thorax; Landois counted 238 very 
fine ribs on the rasp of Geramhyx heros. 

Many Lamellicorns have the power 
of stridulating, and the organs differ 
greatly in position. Some species stri- 
fir. 26. Hind-iegof dulate Very loudly, so that when Mr. 

F. Smith caught a Trox sahulosus, a 
/! Femur. Tiwa.' gamekeeper, who stood by, thought 
he had caught a mouse; but I failed 
to discover the proper organs in this beetle. In Geo- 
trupes and Typhoeus, a narrow ridge runs obliquely 
across (r, fig. 26) the coxa of each hind-leg (having 
in G. stercorarius 84 ribs), which is scraped by a 
specially projecting part of one of the abdominal seg- 
ments. In the nearly allied Oopm hmarisj an exces- 
sively narrow fine rasp runs along the sutural margin 
of the elytra, with another short rasp near the basal 
outer margin; but in some other Copriifi the rasp is 
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seated, according to Leconte,^® on the dorsal surface of 
the abdomen. In Oryctea it is seated on the pro- 
pygidium; and, according to the same entomologist, 
in some other Dynastini, on the under surface of the 
elytra. Lastly, Westring states that in Omaloplia 
hrunnea the rasp is placed on the pro-sternum, and the 
scraper on the meta-sternum, the parts thus occupying 
the under surface of the body, instead of the upper 
surface as in the Longicorns. 

We thus see that in the different coleopterous 
families the stridulating organs are wonderfully 
diversified in position, but not much in structure. 
Within the same family some species are provided 
with these organs, and others are destitute of them. 
This diversity is intelligible, if we suppose that 
originally various beetles made a shuflSing or hissing 
noise by the rubbing together of any hard and rough 
parts of their bodies, which happened to he in contact ; 
and that from the noise thus produced being in some 
way useful, the rough surfaces were gradually de- 
veloped into regular stridulating organs. Some 
beetles as they move, now produce, either intention- 
ally or unintentionally, a shuffling noise, without 
possessing any proper organs for the purpose. Mr. 
Wallace informs me that the Euchirus longimanus (a 
Lamellicorn, with the anterior legs wonderfully 
elongated in the male) “ makes, whilst moving, a low 
“hissing sound by the protrusion and contraction of 
“ the abdomen ; and when seized it produces a grating 
“sound by rubbing^ its hind-legs against the edges of 

I am indebted to Mr. ‘Introduction to Entomology,’ 
of Illinois, for having pp. 101, 143. 

8ent me extracts* from Leconte’s 

2 II 
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“ the elytra.” The hissing sound is clearly due to a 
narrow rasp running along the sutural margin of each 
elytron ; and I could likewise make the grating sound 
by rubbing the shagreened surface of the femur against 
the granulated margin of the corresponding elytron ; 
but I could not here detect any proper rasp ; nor is it 
likely that I could have overlooked it in so large an 
insect. After examining Cychrus, and reading what 
Westring has written about this beetle, it seems very 
doubtful whether it possesses any true rasp, though it 
has the power of emitting a sound. 

From the analogy of the Orthoptera and Homoptera, 
I expected to find the stridulating organs in the 
Coleoptcra differing according to sex ; but Landois, 
who has carefully examined several species, observed 
no such difference ; nor did Westring ; nor did Mr. G. 
R. Crotch in preparing the many specimens which he 
had the kindness to send me. Any difference in thos(^ 
organs, if slight, would, however, be difficult to detect, 
on account of their great variability. Thus, in the first 
pair of specimens of Necrophorics humator and of Pelolius 
which I examined, the rasp was considerably larger iu 
the male than in the female ; but not so with suc- 
ceeding specimens. In Geotrupes stercorarius the rasp 
appeared to rne thicker, opaquer, and more promincul 
in three males than in the same number of females ; 
in order, therefore, to discover whether the sexe 
differed in their power of stridulating, my son, Mr. 1^"* 
Darwin, collected fifty-seven living specimens, which 
he separated into two lots, according as they made a 
greater or lesser noise, when held in the same manner. 
He then examined all these specimens, and found that 
the males were very nearly in the sahae proportion 
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to the females in both the lots. Mr F. Smith has 
kept alive numerous specimens of Monoynehus pseuda^ 
cori (Ourculionidae), and is convinced that both sexes 
stridulate, and apparently in an equal degree. 

Nevertheless, the power of stridulating is certainly 
a sexual character in some few Coleoptera. Mr. Crotch 
discovered that the males alone of two species of 
Heliopathes (Tenebrionidfie) possess stridulating organs. 
I examined five males of H. gihbuSy and in all these 
there was a well-developed rasp, partially divided into 
two, on the dorsal surface of the terminal abdominal 
segment ; whilst in the same number of females there 
was not even a rudiment of the rasp, the membrane of 
this segment being transparent, and much thinner 
than in the male. In H, cribratostriatm the male lias 
a similar rasp, excepting that it is not partially divided 
into two portions, and the female is completely desti- 
tute of this organ; the male in addition has on the 
apical margins of the elytra, on each side of the suture, 
three or four short longitudinal ridges, which are 
crossed by extremely fine ribs, parallel to and re- 
sembling those on the abdominal rasp ; whether these 
ridges serve as an independent rasp, or as a scraper for 
the abdominal rasp, I could not decide; the female 
exhibits no trace of this latter structure. 

Again, in three species of the Lamellicorn genus 
Ovyctes, we have a nearly parallel case. In the females 
of 0. gryphus and ncmcomis the ribs on the rasp of the 
pro-pygidium are less continuous and less distinct than 
in the males ; but ^he chief difference is that the wdiole 
npper surface of this segment, when held in the proper 
light, is seen to be clothed with hairs, which are absent 
or are represented by excessively fine down in the 
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males. It should be noticed that in all Coleoptera the 
effective part of the rasp is destitute of hairs. In 0. 
senegalensis the difference between the sexes is more 
strongly marked, and this is best seen when the proper 
abdominal segment is cleaned and viewed as a trans- 
parent object. In the female the whole surface is 
covered with little separate crests, bearing spines; 
whilst in the male these crests in proceeding towards 
the apex, become more and more confluent, regular, 
and naked ; so that three-fourths of the segment is 
covered with extremely fine parallel ribs, which are 
quite absent in the female. In the females, however, 
of all three species of Oryctes, a slight grating oi 
stridulating sound is produced, when the abdomen of a 
softened specimen is pushed backwards and forwards. 

In the case of the Heliopathes and Oryctes there can 
hardly be a doubt that the males stridulate in order to 
call or to excite the females; but with most beetles 
the stridulation apparently serves both sexes as u 
mutual call. Beetles stridulate under various emotions, 
in the same manner as birds use their voices for many 
purposes besides singing to their mates. The great 
Chiasognathus stridulates in anger or defiance ; many 
species do the same from distress or fear, if held so 
that they cannot escape ; by striking the hollow stems 
of trees in the Canary Islands, Messrs. Wollaston and 
Crotch were able to discover the presence of beetles 
belonging to the genus Acalles by their stridulation. 
Lastly, the male Ateuchus stridulates to encourage tlio 
female in her work, and from distress when she is 
removed.^® Some naturalists believe that beetles make 

M. P. de la Brulcrie, as quoted in ‘ Journal of Travel/ A. 
Murray, voL i. 1868, p. 136. * 
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this noise to frii^litoii awuy ilieir enemies; but I can- 
not think that a (quadruped or bird, able to devour a 
large beetle, would be frightened by so slight a sound. 
The belief that the stridulatioii serves as a sexual call 
is supported by the fact that death-ticks (Anohium 
icssellatmn) are well known to answer each other's 
ticking, and, as I have myself observed, a tapping noise 
artificially made. Mr. Doubleday also informs me that 
he has sometimes observed a female ticking,®® and in 
an hour or two afterwards has found her united with a 
male, and on one occasion surrounded by several males. 
Finally, it is probable that the two sexes of many kinds 
of beetles were at first enabled to find each other by 
tlie slight shuffling noise produced by the rubbing 
together of the adjoining hard parts of their bodies ; 
and that as those males or females which made the 
greatest noise succeeded best in finding partners, 
rugosities on various parts of their bodies were gradu- 
ally developed by means of sexual selection into true 
stridulating organs. 


According to Mr. Double- 
day, “ the noise is produced by 
“ the insect raising itself on its 
* Iciis as high as it can, and then 
' striking its thorax five or six 
times, in rapid succession, 
“against the substance upon 
“which it is sitting.” For 
Inferences on this subject see 
i^andois, ‘Zeitschrift fiir wissen. 


Zoolog.’ B. xvii. 8. 131. Olivier 
says (as quoted by Kirby and 
Spence, ‘Introduct.’ vol. ii. p. 
395) that the female of Pimelia 
striata produces a rather loud 
sound by striking her abdomen 
against any hard substance, 
“and that the male, obedient 
“ to this call, soon attends her, 
“ and they pair.” 
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CHAPTER XI 

Insects, continued. — Order Lepidoptera. 
(butterflies and moths.) 

Courtsliip of butterflies — Battles — ^Ticking noise — Colours common 
to both sexes, or more brilliant in the males — l^xamples — Not 
due to the direct action of the conditions of life—Colours adapted 
for protection — Colours of moths — Display — Perceptive powers 
of the Lepidoptera— Variability — Causes of the difference in 
colour between the males and females — Mimicry, female butter- 
flies more brilliantly coloured than the males — Bright colours of 
caterpillars— Summary and concluding remarks on the secondar} 
sexual characters of insects — Birds and insects compared. 

In this great Order the most interesting points for us 
are the differences in colour between the sexes of the 
same species, and between the distinct species of the 
same genus. Nearly the whole of the following chap- 
ter will be devoted to this subject; but I will first 
make a few remarks on one or two other points. 
Several males may often be seen pursuing and crowding 
round the same female. Their courtship appears to 
a prolonged affair, for I have frequently watched one 
or more males pirouetting round a female until I was 
tired, without seeing the end of Ifiie courtship. Mr. 
A. G. Butler also informs me that he has several times 
watched a male courting a female for a full quarter ol 
an hour; but she pertinaciously refuse! him, and at 
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last settled on the ground and closed her wings, so as 
to escape from his addresses. 

Although butterflies are weak and fragile creatures, 
they are pugnacious, and an Emperor butterfly ^ has 
been captured with the tips of its wings broken from 
a conflict with another male. Mr. Collingwood, in 
speaking of the frequent battles between the butterflies 
of Borneo, says, “ They whirl round each other with 
‘‘ the greatest rapidity, and appear to be incited by the 
‘‘ greatest ferocity.” 

The Ageronia feronia makes a noise like that pro- 
duced by a toothed wheel passing under a spring catch, 
and which can be heard at the distance of several 
yards: I noticed this sound at Eio de Janeiro, only 
when two of these butterflies were chasing each other 
in an irregular course, so that it is probably made 
during the courtship of the sexes.* 

Some moths also produce sounds; for instance, the 
males of Thecophora fovea. On two occasions Mr. F. 
Buchanan White* heard a sharp quick noise made by 
the male of Hylophila i>rasinana, and which he believes 
to be produced, as in Cicada, by an elastic membrane, 
furnished with a muscle. He quotes, also, Guenee, 
that Setina produces a sound like the ticking of a 
watch, apparently by the aid of “ two large tympani- 

' Apatura L is : ‘ The Ento- at the base of the front wings, 

mologist’s Weekly Intelligence,^ which is prol ably connec ed 

1859, p. 139, For the Bornean with the production of the sound. 

Buttertlies, see C. Collingwood, For the case of Thecophora, 

‘ Rambles of a Naturalist,’ 1868, see ‘ Zoological Beconl,’ 1869, 

p. 183. p. 401. For Mr. Buchanan 

^ See my ‘Journal of Re- Wl»ite*s observations, ‘The 

searches,’ 1846, p. 33. Mr. Scottish Naturalist,’ July 1872, 

Doubloday has detected (‘ Proc. p. 214. 

Ent. jSoc.* March 3rd, 1845, p. ® ‘'I’he Scottish Naturalist,’ 
123) a peculiar \iiembranous sac July 1872, p. 213, 
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“ form vesicles, situated in the pectoral region ; ” and 
these are much more developed in the male than in 

the female.” Hence the sound-producing organs in 
the Lepidoptera appear to stand in some relation with 
the sexual functions. I have not alluded to the well- 
known noise made by the Death^s Head Sphinx, for it 
is generally heard soon after the moth has emerged 
from its cocoon. 

Giard has always observed that the musky odour, 
which is emitted by two species of Sphinx moths, is 
peculiar to the males ; ^ and in the higher classes we 
shall meet with many instances of the males alone 
being odoriferous. 

Every one must have admired the extreme beauty of 
many butterflies and of some moths ; and it may be 
asked, are their colours and diversified patterns the 
result of the direct action of the physical conditions 
to which these insects have been exposed, without 
any benefit being thus derived ? Or have successive 
variations been accumulated and determined as a 
protection, or for some unknown purpose, or that one 
sex may be attractive to the other ? And, again, what 
is the meaning of the colours being widely different in 
the males and females of certain species, and alike in 
the two sexes of other species of the same genus? 
Before attempting to answer these questions a body of 
facts must be given. 

With our beautiful English butterllies, the admiral, 
peacock, and painted lady (Vanessm), as well as many 
others, the sexes are alike. This is filso the case with 
the magnificent Heliconidm, and most of the Danaidfe 
in the tropics. But in certain other tropical groups, 
^ ‘ Zoological Record,* 1869, p. 347. 
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and in some of our English butterflies, as the purple 
emperor, orange-tip, &c. {Ajpatura Iris and Antlwcharis 
cardamines)y the sexes differ either greatly or slightly 
in colour. No language suffices to describe the splen- 
dour of the males of some tropical species. Even 
within the same genus we often find species presenting 
extraordinary differences between the sexes, whilst 
others have their sexes closely alike. Thus in the 
South American genus Epicalia, Mr. Bates, to whom I 
am indebted for most of the following facts, and for 
looking over this whole discussion, informs me that he 
knows twelve species, the two sexes of which haunt 
the same stations (and this is not always the case with 
butterflies), and which, therefore, cannot have been 
differently affected by external conditions.^ In nine 
of these twelve species the males rank amongst the most 
brilliant of all butterflies, and differ so greatly from 
the comparatively plain females that they were formerly 
placed in distinct genera. The females of these nine 
species resemble each other in their general type of 
coloration; and they likewise resemble both sexes of 
the species in several allied genera, found in various 
parts of the world. Hence we may infer that there 
nine species, and probably all the others of the genus, 
are descended from an ancestral form which was 
coloured in nearly the same manner. In the tenth 
species the female still retains the same general 
colouring, but the male resembles her, so that he is 
coloured in a much less gaudy and contrasted manner 
than the males of the previous species. In the eleventh 

* See also Mr. Bates’s paper regard to Diadema, in ‘ Transact, 
in ‘ Proc. Ent. Soc. of Philadel- Entomolog. Soc. of London, 
phia,’ 1865, p..206. Also Mr. 1869, p. 278. 

Wallace on the same subject, in 
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aud twelfth species, the females depart from the usual 
type, for they are gaily decorated almost like the males, 
but in a somewhat less degree. Hence in these two 
latter species the bright colours of the males seem to 
have been transferred to the females ; whilst in the 
tenth species the male has either retained or recovercMl 
the plain colours of the female, as well as of the parent^ 
form of the genus. The sexes in these three cases 
have thus been rendered nearly alike, though in an 
opposite manner. In the allied genus Eubagis, both 
sexes of some of the species are plain-coloured and 
nearly alike ; whilst with the greater number the males 
are decorated with beautiful metallic tints in a diversi- 
fied manner, and differ much from their females. The 
females throughout the genus retain the same general 
style of colouring, so that they resemble one another 
much more closely than they resemble their own males. 

In the genus Papilio, all the species of the id^neas 
group are remarkable for their conspicuous and 
strongly contrasted colours, and they illustrate the 
frequent tendency to gradation in the amount of differ- 
ence between the sexes. In a few species, for instance 
in P. ascanius, the males and females are alike; in 
others the males are either a little brighter, or very 
much more superb than the females. The geniif' 
Junonia, allied to our Yanessm, offers a nearly parallel 
case, for although the sexes of most of tlie species 
resemble each other, and are destitute of rich colouj s, 
yet in certain species, as in J. oPMone, tlie male is ratin' i 
more bright- coloured than the feimle, and in a few 
(for instance J. andremiaja) the male is so differed 
from the female that he might be mistaken for iii. 
entirely distinct species, *' 
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Aiiotlior striking case was pointed out to me in the 
l^ritish Museum hy Mr. A. Butler, namely, one of the 
tropical American Theclm, in which both sexes are 
nearly alike and wonderfully s])lcndid; im another 
species the male is coloured in a similarly gorgeous 
manner, whilst the whole upper surface of the female 
is of a dull uniform brown. Our common little English 
blue butterflies of the genus Lycaona, illustrate the 
various difierences in colour between the sexes, almost 
as well, though not in so striking a manner, as the 
above exotic genera. In Lycsena agestis both sexes 
have wings of a brown colour, bordered with small 
ocellated orange spots, and are thus alike. In L, oegon 
the wings of the male are of a fine blue, bordered with 
black, whilst those of the female are brown, with a 
similar border, closely resembling the wings of L. agestia. 
Lastly, in L, avion both sexes are of a blue colour and 
are very like, though in tlie female the edges of the 
wings are rather duskier, with the black spots plainer ; 
and in a bright blue Indian species both sexes are still 
more alike. 

I have given the foregoing details in order to show, 
in the first place, that when the sexes of butterflies 
differ, the male as a general rule is the more beautiful, 
and departs more from the usual type of colouring of 
the group to which the species belongs. Hence in 
most groups the females of the several species resemble 
each other much more closely than do the males. In 
some cases, however, to wliich I shall hereafter allude, 
the females are •coloured more splendidly than the 
males. In the second place, these details have been 
given to bring clearly before the mind that within the 
name genus* the two sexes freq[uently present every 
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gradation from no difference in colour, to so great a 
difference that it was long before the two were placed 
by entomologists in the same genus. In the third place, 
we have seen that when the sexes nearly resemble each 
other, this appears due either to the male having 
transferred his colours to the female, or to the male 
having retained, or perhaps recovered, the primordial 
colours of the group. It also deserves notice that in 
those groups in which the sexes differ, the females 
usually somewhat resemble the males, so that when the 
males are beautiful to an extraordinary degree, the 
females almost invariably exhibit some degree of beauty. 
From the many cases of gradation in the amount of 
difference between the sexes, and from the prevalence 
of the same general type of coloration throughout 
the whole of the same group, we may conclude 
that the causes have generally been the same which 
have determined the brilliant colouring of the males 
alone of some species, and of both sexes of other 
species. 

As so many gorgeous butterHies inhabit the tropics, 
it has often been supposed that they owe their colours 
to the great heat and moisture of these zones ; but Mr. 
Bates® has shown by the comparison of various closely- 
allied groups of insects from the temperate and tropical 
regions, that this view cannot be maintained ; and the 
evidence becomes conclusive when brilliantly-coloured 
males and plain-coloured females of the same species 
inhabit the same district, feed on the same food, and 
follow exactly •the same habits of lifef! Even when the 
sexes resemble each other, we can hardly believe that 
their brilliant and beautifully-arranged colours are the 
® ‘The Naturalist on the Amazons,* vol. i. 1863, p. 19, 
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purposeless result of the nature of the tissues and of 
the action of the surrounding conditions. 

With animals of all kinds, whenever colour has been 
modified for some special purpose, this has been, as far 
as we can judge, either for direct or indirect protection, 
or as an attraction between the sexes. With many 
species of butterflies the upper surfaces of the wings 
are obscure ; and this in all probability leads to their 
escaping observation and danger. But butterflies 
would be particularly liable to be attacked by their 
enemies when at rest ; and most kinds whilst resting 
raise their wings vertically over their backs, so that 
the lower surface alone is exposed to view. Hence it 
is this side which is often coloured so as to imitate the 
objects on which these insects commonly rest. Dr. 
Bossier, I believe, first noticed the similarity of the 
closed wings of certain Vanessae and other butterflies 
to the bark of trees. Many analogous and striking 
facts could be given. The most interesting one is that 
recorded by Mr. Wallace’ of a common Indian and 
Sumatran butterfly (Kallima), which disappears like 
magic when it settles on a bush ; for it hides its head 
and antennae between its closed wings, which, in form, 
colour and veining, cannot be distinguished from a 
withered leaf with its footstalk. In some other cases 
the lower surfaces of the wings are brilliantly coloured, 
and yet are protective ; thus in Theda rvhi the wings 
when closed are of an emerald green, and resemble the 
young leaves of the bramble, on which in spring this 
butterfly may often be seen seated. It is also remark- 

^ See the interesting article in Kallima is given by Mr. Wallace 
the * Westminster Review,* J uly in ‘ Hardwicke*s Science Gossip,* 
p. 10. A* woodcut of the Sept. 1867, p. 196. 
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able that in very many species in which the sexes differ 
greatly in colour on their upper surface, the lower sur- 
face is closely similar or identical in both sexes, and 
serves as a protection.® 

Although the obscure tints both of the upper and 
under sides of many butterflies no doubt serve to 
conceal them, yet we cannot extend this view to the 
brilliant and conspicuous colours on the upper surface 
of such species as our admiral and peacock Yanessae, 
our white cabbage-butterflies (Pieris), or the great 
swallow-tail Papilio which haunts the open fens — for 
these butterflies are thus rendered visible to every 
living creature. In these species both sexes are alike ; 
but in the common brimstone butterfly [Oonepteryx 
rhamni), the male is of an intense yellow, whilst the 
female is much paler; and in the orange-tip {Antho- 
charis eardamines) the males alone have their wings 
tipped with bright orange. Both the males and 
females in these cases are conspicuous, and it is not 
credible that their difference in colour should stand in 
any relation to ordinary protection. Prof. Weismann 
remarks,® that the female of one of the Lycsense expands 
her brown wings when she settles on the ground, and 
is then almost invisible ; the male, on the other hand, 
as if aware of the danger incurred from the bright 
blue of the upper surface of his wings, rests with them 
closed ; and this shows that the blue colour cannot be 
in any way protective. Nevertheless, it is probable 
that conspicuous colours are indirectly beneficial to 
many species, as a warning that they are unpalatable. 
For in certain other cases, beauty has been gained 

• Mr. G. Fraser, in * Nature,* • ‘Einfluss dfr Isolirung au 
April 1871 p. 489. di. Artbildung,* 1872, p. 58. 
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ihroagh the imitation of other beautiful species, which 
inhabit the same district and enjoy an immunity from 
attack by being in some way offensive to their enemies ; 
but then we have to account for the beauty of the 
imitated species. 

As Mr. Walsh has remarked to me, the females of 
our orange-tip butterfly, above referred to, and of an 
American species {AntK genutia) probably show us the 
primordial colours of the parent-species of the genus ; 
for both sexes of four or five widely-distributed species 
are coloured in nearly the same manner. As in several 
previous cases, we may here infer that it is the males 
of Anth. eardamines and genutia which have departed 
from the usual type of the genus. In the Anth. sara 
from California, the orange-tips to the wings have been 
partially developed in the female ; but they are paler 
than in the male, and slightly different in some other 
respects. In an allied Indian form, the Iphias glau- 
dppe, the orange-tips are fully developed in both sexes. 
In this Iphias, as pointed out to me by Mr. A. Butler, 
the under surface of the wings marvellously resembles 
a pale-coloured leaf; and in our English orange-tip, 
the under surface resembles the flower-head of the wild 
parsley, on which the butterfly often rests at night.^® 
The same reason which compels us to believe that the 
lower surfaces have here been coloured for the sake of 
protection, leads us to deny that the wings have been 
tipped with bright orange for the same purpose, 
especially when this character is confined to the males. 

Most Moths rest motionless during the whole or 
greater part of the day with their wings depressed ; 

See the interesting observations by Mr. T. W. Wood, * The 
Student,’ Sept. 1868, p. 81. 
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and the whole upper surface is often shaded and 
coloured in an admirable manner, as Mr. Wallace has 
remarked, for escaping detection. The front-wings of 
the Bombycidse and Ncctuidse,^^ when at rest, generally 
overlap and conceal the hind-wings ; so that the latter 
might be brightly coloured without much risk; and 
they are in fact often thus coloured. During flight, 
moths would often be able to escape from their 
enemies; nevertheless, as the hind-wings are then 
fully exposed to view, their bright colours must 
generally have been acquired at some little risk. But 
the following fact shews how cautious we ought to be 
in drawing conclusions on this head. The common 
Yellow Under- wings (Triphaena) often fly about during 
the day or early evening, and are then conspicuous 
from the colour of their hind-wings. It would 
naturally be thought that this would be a source of 
danger; but Mr. J. Jenner Weir believes that it 
actually serves them as a means of escape, for birds 
strike at these brightly coloured and fragile surfaces, 
instead of at the body. For instance, Mr. Weir turneii 
into his aviary a vigorous specimen of Triplisem 
pronula, which was instantly pursued by a robin ; but 
the bird’s attention being caught by the coloured 
wings, the moth was not captured until after about 
fifty attempts, and small portions of the wings were 
repeatedly broken off. He tried the same experiment, 
in the open air, with a swallow and T. fimbria ; but 
the large size of this moth probably interfered with 
its capture.^* We are thus reminded of a statement 

Mr. Wallace in ‘Hard- See also, on this subject, 

wicke’s Science Gossip,* Sei)t. Mr. Weir’s paper in ‘ Transact. 
1867, p. 193. Ent. Soc.’ 1869, p. 23. 
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made by Mr. Wallace, namely, that in the Brazilian 
forests and Malayan islands, many common and highly- 
decorated butterflies are weak flyers, though furnished 
with a broad expanse of wi,ng ; and they '' are often 
''captured with pierced and broken wings, as if they 
"had been seized by birds, from which they had 
" escaped : if the wings had been much smaller in 
" proportion to the body, it seems probable that the 
"insect would more frequently have been struck or 
"pierced in a vital part, and thus the increased 
"expanse of the wings may have been indirectly 
" beneficial.” 

Display . — The bright colours of many butterflies 
and of some moths are specially arranged for display, 
so that they may be readily seen. During the night 
colours are not visible, and there can be no doubt that 
the nocturnal moths, taken as a body, are much less 
gaily decorated than butterflies, all of which are 
diurnal in their habits. But the moths of certain 
families, such as the Zygaenidm, several Sphingidae, 
Uraniidee, some Arctiidse and Saturniidae, fly about 
during the day or early evening, and many of these 
are extremely beautiful, being far brighter coloured 
than the strictly nocturnal kinds. A few exceptional 
cases, however, of bright -coloured nocturnal species 
have been recorded.^* 

There is evidence of another kind in regard to 

Westminster Review,’ July relative colours of diurnal and 
1^67, p, 16. nocturnal Lepidoptera, see ibid. 

For instance, Dithosia ; but pp. 333 and 392 ; also Harris, 
Prof. Westwood (‘ Modern Class. ‘ Treatise on the Insects of New 

Insects,* vol. iv p. 390) seems England,* 1842, p. 315. 
surprised at this case. On tho 

2 I 
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display. Butterflies, as before remarked, elevate their 
wings when at rest, hut whilst basking in the sunshine 
often alternately raise and depress them, thus exposing 
both surfaces to full view; and although the lower 
surface is often coloured in an obscure manner as a 
protection, yet in many species it is as highly decorated 
as the upper surface, and sometimes in a very different 
manner. In some tropical species the lower surface is 
even more brilliantly coloured than the upper. In 
the English fritillaries {Argynnis) the lower surface 
alone is ornamented with shining silver. Nevertheless, 
as a general rule, the upper surface, which is probably 
more fully exposed, is coloured more brightly and 
diversely than the lower. Hence the lower surface 
generally affords to entomologists the more useful 
character for detecting the affinities of the various 
species. Fritz Muller informs me that three species of 
Castnia are found near his house in S. Brazil : of two 
of them the hind-wings are obscure, and are always 
covered by the front-wings when these butterflies are 
at rest; but the third species has black hind- wings, 
beautifully spotted with red and white, and these are 
fully expanded and displayed whenever the butterfly 
rests. Other such cases could be added. 

If we now turn to the enormous group of moths, 
which, as I hear from Mr. Stainton, do not habitually 
expose the under surface of their wings to full view, 
we find this side very rarely coloured with a brightness 
greater than, or even equal to, that of the upper side. 

“ Such differences between * Memoif on the Papilionid® of 
the upper and lower surfaces of the Malayan Begion,* in ‘ I'rans- 
the wings of several species of act. Linn. Soc,’ vol. xxv. pert i, 
Papilio may be seen in the 1865. 
beautiful plates to Mr. Wallace's 
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Some exceptions to the rule, either real or apparent, 
must be noticed, as the case of Hypopyra.^® Mr. 
Trimen informs me that in Guenee’s great work, three 
moths are figured, in which the under surface is much 
the more brilliant. For instance, in the Australian 
Gastrophora the upper surface of the fore- wing is pale 
greyish-ochreous, while the lower surface is magnifi- 
cently ornamented by an ocellus of cobalt-blue, placed 
in the midst of a black mark, surrounded by orange- 
yellow, and this by bluish-white. But the habits of 
these three moths are unknown ; so that no expla- 
nation can be given of their unusual style of colour- 
ing. Mr. Trinien also informs me that the lower 
surface of the wings in certain other Geometrse^^ 
and quadrifid Noctum are either more variegated or 
more brightly-coloured than the upper surface; but 
some of these species have the habit of “ holding their 
“wings quite erect over their backs, retaining them 
“in this position for a considerable time,” and thus 
exposing the under surface to view. Other species, 
when settled on the ground or herbage, now and then 
suddenly and slightly lift up their wings. Hence the 
lower surface of the wings being brighter than the 
upper surface in certain moths is not so anomalous as 
it at first appears. The Saturniidfe include some of 
the most beautiful of all moths, their wings being 
decorated, as in our British Emperor moth, with fine 
ocelli; and Mr. T, W. Wood^® observes that they 
resemble butterflies in some of their movements ; 

^®See Mr. Wormald on this (one of the Geometras) in 
moth : * Proc. Ent. Soc.* March ‘ Transact. Ent. Soc.* new series, 
2iid, 1868. vol. V. pi. XV. and xvi. 

See also an account of the ‘ Proc. Ent. Soc. of London,* 

S. American genus Erateina July 6, 1868, p. xxvii. 
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** for instance, in the gentle waving up and down of 
‘‘ the wings as if for display, which is more charac- 
“ teristic of diurnal than of nocturnal Lepidoptera.” 

It is a singular fact that no British moths which are 
brilliantly coloured, and, as far as I can discover, 
hardly any foreign species, differ much in colour 
according to sex ; though this is the case with many 
brilliant butterflies. The male, liowever, of one 
American moth, the Saturnia lo, is described as 
having its fore- wings deep yellow, curiously marked 
with purplish-red spots ; whilst the wings of the 
female are purple-brown, marked with grey lines.^* 
The Britisli moths which differ sexually in colour are 
all brown, or of various dull yellow tints, or nearly 
white. In several species the males are much darker 
than the females,^® and these belong to groups which 
generally fly about during the afternoon. On the 
other hand, in many genera, as Mr. Stainton informs 
me, the males have the hind-wings whiter than those 
of the female — of which fact Agrotis exdamatioim 
offers a good instance. In tlie Ghost Moth (ITepialm 


** Harris, ‘ Treatise^,’ <fec., ediknl 
by Flint, 1802, p. 305. 

For instance, 1 observe in 
my son’s cabinet that the males 
are darker than the females in 
the Lasiocampa quercus, Odo- 
nestia potatoria, Hypogymna 
dispaTj Dasychira pudihunda, 
and Cycnia mendica. In this 
latter species the ditfeience in 
colour between the two sexes is 
strongly marked ; and Mr. 
Wallace informs me that we 
here have, as he believes, an 
instance of protective mimicry 
confined to one sex, as will 


hereafter be more fully ex- 
plained. O'he white female of 
the Cycnia resembles the very 
common Spilosoma menthrasti, 
both sexes of which are white; 
and Mr. Stainton observed that 
this latter moth was rejected 
with utter disgust by a whole 
brood of young turkeys, which 
were fond of eating other moths ; 
so that if #the Cycnia was com- 
monly mistaken by British birds 
for the Spilosoma, it would escape 
being devoured, and its white 
deceptive colour • would thus ht 
highly beneficial. 
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humuli) the difference is more strongly marked; the 
males being white, and the females yellow with darker 
markings.^^ It is probable that in these cases the 
males are thus rendered more conspicuous, and more 
easily seen by the females whilst flying about in the 
dusk. 

From the several foregoing facts it is impossible to 
admit that the brilliant colours of butterflies, and of 
some few moths, have commonly been acquired for the 
sake of protection. We have seen that their colours 
and elegant patterns are arranged and exhibited as if 
for display. Hence I am led to believe that the 
females prefer or are most excited by the more brilliant 
males ; for on any other supposition the males would, 
as far as we can see, he ornamented to no purpose. 
We know that ants and certain Lamellicorn beetles are 
capable of feeling an attachment for each other, and 
that ants recognise their fellows after an interval of 
several months. Hence there is no abstract improba- 
bility in the Lepidoptera, which probably stand nearly 
or quite as high in the scale as these insects, having 
sufficient mental capacity to admire bright colours. 
They certainly discover flowers by colour. The 
Humming-bird Sphinx may often be seen to swoop 
down from a distance on a bunch of flowers in the 
midst of green foliage; and I have been assured by 
two persons abroad, that these moths repeatedly visit 

It is remarkable, that in the ture,* April ib71, p. 489) that 
iShetland Islands the male of this at the season of the year when 
moth, instead of differing widely the ghost-moth appears in these 
Iruiu the female, frequently re- northern islands, the whiteness 
aeiribles her closely in colour of the males would not be 
i,see Mr. MaoLachlan, ‘ Transact. needed to render them visible to 
Ihit. Soc.’ vol. ii. 186(1, p. 459). the females in tlie twilight night. 
Mr. G. Eraser suggests (‘Na- 
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flowers painted on the walls of a room, and vainly 
endeavour to insert their proboscis into them. Fritz 
Muller informs me that several kinds of butterflies in 
S. Brazil shew an unmistakable preference for certain 
colours over others : he observed that they very often 
visited the brilliant red flowers of five or six genera of 
plants, but never the white or yellow flowering species 
of the same and other genera, growing in the same 
garden ; and I have received other accounts to the 
same effect. As I hear from Mr. Doubleday, the 
common white butterfly often flies down to a bit of 
paper on the ground, no doubt mistaking it for one of 
its own species. Mr. Collingwood in speaking of the 
difficulty in collecting certain butterflies in the Malay 
Archipelago, states that “ a dead specimen pinned upon 
a conspicuous twig will often arrest an insect of the 
“ same species in its headlong flight, and bring it down 
“ within easy reach of the net, especially if it be of 
“ the opposite sex,” 

The courtship of butterflies is, as before remarked, a 
prolonged affair. The males sometimes light togetlH3r 
in rivalry ; and many may bo seen pursuing or crowd- 
ing round the same female. Unless, then, tlie females 
prefer one male to another, the pairing must be h^ft 
to mere chance, and this does not appear probable. 
If, on the otlier hand, the females habitually, el- 
even occasionally, prefer thn more beautiful males, the 
colours of the latter will have been rendered brighter 
by degrees, and will have been transmitted to both 
sexes or to one sex, according to the Jaw of inheritance 
which has prevailed. The process of sexual selection 
will have been mucli facilitated, if the conclusion can 
‘ Rambles of a Naturalist in the Chinese Seas,’ 1868, p. 182. 
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be trusted, arrived at from various kinds of evidence 
in the supplement to the ninth chapter ; namely, that 
the males of many Lepidoptera, at least in the imago 
state, greatly exceed the females in number. 

Some facts, however, are opposed to the belief that 
female butterflies prefer the more beautiful males ; 
thus, as I have been assured by several collectors, 
fresh females may frequently be seen paired with 
battered, faded, or dingy males ; but this is a circum- 
stance which could hardly fail often to follow from the 
males emerging from their cocoons earlier than tho 
females. With moths of the family of the Bombycidae, 
the sexes pair immediately after assuming the imago 
state ; for they cannot feed, owing to the rudimentary 
condition of their mouths. The females, as several 
entomologists have remarked to me, lie in an almost 
torpid state, and appear not to evince the least choice 
in regard to their partners. This is the case with the 
common silk-moth {B. inori), as I have been told by 
some continental and English breeders. Dr. Wallace, 
who has had great experience in breeding Bomhyx 
cynthia, is convinced that the females evince no choice 
or preference. He has kept above 300 of these moths 
together, and has often found the most vigorous 
females mated with stunted males. The reverse 
appears to occur seldom ; for, as he believes, the 
more vigorous males pass over the weakly females, 
and are attracted by those endowed with most vita- 
lity. Nevertheless, the Bombycidse, though obscurely- 
coloured, are often beautiful to our eyes from their 
elegant and mottled shades. 

I have as yet only referred to the species in which 
the males arS brighter coloured than the females, and 
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I have attributed their beauty to the females for many 
generations having chosen and paired with the more 
attractive males. But converse cases occur, though 
rarely, in which the females are more brilliant than 
the males ; and here, as I believe, the males have 
selected the more beautiful females, and have thus 
slowly added to their beauty. We do not know why 
in various classes of animals the males of some few 
species have selected the more beautiful females in- 
stead of having gladly accepted any female, as seems 
to be the general rule in the animal kingdom ; but if, 
contrary to what generally occurs with the Lepi- 
doptera, the females were much more numerous than 
the males, the latter would be likely to pick out 
the more beautiful females. Mr. Butler shewed me 
several species of Callidryas in the British Museum, in 
som^i of which the females equalled, and in others 
greatly surpassed the males in beauty ; for the females 
alone have the borders of theiy wings suffused with 
crimson and orange, and spotted with black. The 
plainer males of these species closely resemble each 
other, shewing that here the females have been modi- 
fied ; whereas in tho.se cases, where the males are the 
more ornate, it is these wliich have been modified, tlic 
females remaining closely alike. 

In England we have some analogous cases, though 
not so marked. The females alone of two species oi 
Theda have a bright-purple or orange patch on their 
fore-wings. In Ilipparchia the sexes do not difl'er 
much ; but it is the female of M, janira which has a 
conspicuous light-brown patch on her wings; and the 
females of some of the other species are brighter 
coloured than their males. Again, thS females oi 
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Golias edusa and hyale have “ orange or yellow spots 
“ on the black marginal border, represented in the males 
“ only by thin streaks ; and in Pieris it is the females 
which ‘‘ are ornamented with black spots on the fore- 
“ wings, and these are only partially present in the 
“males.” Now the males of many butterflies are 
known to support the females during their marriage 
flight ; but in the species just named it is the females 
which support the males ; so that the part which the 
two sexes play is reversed, as is their relative beauty. 
Throughout the animal kingdom the males commonly 
take the more active share in wooing, and their beauty 
seems to have been increased by the females having 
accepted the more attractive individuals; but with 
these butterflies, the females take the more active part 
in the final marriage ceremony, so that we may 
suppose that they likewise do so in the wooing ; and 
in this case we can understand how it is that they 
have been rendered the more beautiful.* Mr. Meldola, 
from whom the foregoing statements have been taken, 
says in conclusion; “Though I am not convinced of 
“ the action of sexual selection in producing the colours 
“ of insects, it cannot be denied that these facts are 
“ strikingly corroborative of Mr. Darwin’s views.” 

As sexual selection primarily depends on variability, 
a few words must be added on this subject. In re- 
spect to colour there is no difficulty, for any number 
of highly variable Lepidoptera could be named. One 

^ ‘ Nature,* April 27th, 1871, ing. See also Mr. G. Fraser, iu 
p. 508. Mr. Meldola quotes ‘Nature,’ April 20th, 1871, p. 
bonzel, iu ‘Soc. Ent. de 489; on the sexual differences of 
trance,' 1837, p. 77, on the several British butterflies, 
flight of butterflies whilst pair- 
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good instance will suffice. Mr. Bates shewed me a 
whole series of specimens of Papilio sesostris and P. 
ehildrmse; in the latter the males varied much in 
the extent of the beautifully enamelled green patch 
on the fore-wings, and in the size of the white 
mark, and of the splendid crimson stripe on the 
hind- wings; so that there was a great contrast 
amongst the males between the most and the least 
gaudy. The male of Papilio sesostris is much less 
beautiful than of P. childrenm ; and it likewise varies 
a little in the size of the green patch on the fore- 
wings, and in the occasional appearance of the small 
crimson stripe on the hind-wings, borrowed, as it 
would seem, from its own female ; for the females of 
this and of many other species in the iEneas group 
possess this crimson stripe. Hence between the 
brightest specimens of P. sesostris and the dullest of 
P. cliildrensB^ there was but a small interval ; and it 
was evident that as far as mere variability is con- 
cerned, there would be no difficulty in permanently 
increasing the beauty of either species by means of 
selection. The variability is here almost confined to 
the male sex ; but Mr. Wallace and Mr. Bates have 
shewn that the females of some species are extremely 
variable, the males being nearly constant. In a future 
chapter I shall have occasion to shew that the beau- 
tiful eye-like spots, or ocelli, found on the wings of 
many Lepidoptera, are eminently variable. I may 

Wallace on the Papilionidas well-marked female varieties, is 
of the Malayan Region, in given by Mr. Wallace, ^ee 
‘ Transact. Linn. Soc.’ vol. xxv. also Mr. Bates, in ‘ Proc. En- 

1865, pp. 8, 36. A striking tomolog. Soc.’ Nov. 19th, 1866, 

case of a rare variety, strictly p. xL 
intermediate between two other 
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here add that these ocelli offer a difficulty on the 
theory of sexual selection ; for though appearing to us 
so ornamental, they are never present in one sex and 
absent in the other, nor do they ever differ much in 
the two sexes.*® This fact is at present inexplicable ; 
but if it should hereafter be found that the formation 
of an ocellus is due to some change in the tissues of 
the wings, for instance, occurring at a very early 
period of development, we might expect, from what 
we know of the laws of inheritance, that it would be 
transmitted to both sexes, though arising and per- 
fected in one sex alone. 

On the whole, although many serious objections may 
be urged, it seems probable that most of the brilliantly- 
coloured species of Lepidoptera owe their colours to 
sexual selection, excepting in certain cases, presently to 
be mentionedi in which conspicuous colours have been 
gained through mimicry as a protection. Prom the 
ardour of the male throughout the animal kingdom, he 
is generally willing to accept any female ; and it is the 
female which usually exerts a choice. Hence, if sexual 
selection has been efficient with the Lepidoptera, the 
male, when the sexes differ, ought to be the more 
brilliantly coloured, and this undoubtedly is the case. 
When both sexes are brilliantly coloured and resemble 
each other, the characters acquired by the males 
appear to have been transmitted to both. We are led 
to this conclusion by cases, even within the same 
genus, of gradation from an extraordinary amount of 
difference to identity^in colour between the two sexes. 

^ Mr. Bates was so kind as have received answers to this 
^ lay this subject before the effect from several entomo- 
Entomological Society, and I legists. 
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But it may be asked whether the differences in 
colour between the sexes may not be accounted for by 
other means besides sexual selection. Thus the males 
and females of the same species of butterfly are in 
several cases known^® to inhabit different stations, the 
former commonly basking in the sunshine, the latter 
haunting gloomy forests. It is therefore possible that 
different conditions of life may have acted directly 
on the two sexes ; but this is not probable as in the 
adult state they are exposed to different conditions 
during a very short period ; and the larv» of both are 
exposed to the same conditions. Mr. Wallace believes 
that the difference between the sexes is due not so 
much to the males having been modified, as to the 
females having in all or almost all cases acquired dull 
colours for the sake of protection. It seems to me, on 
the contrary, far more probable that it' is the males 
which have been chiefly modified through sexual selec- 
tion, the females having been comparatively little 
changed. We can thus understand how it is that the 
females of allied species generally resemble one another 
so much more closely than do the males. They thus 
shew us approximately the primordial colouring of the 
parent-species of the group to which they belong. 
They have, however, almost always been somewhat 
modified by the transfer to them of some of the 
successive variations, through the accumulation of 
which the males were rendered beautiful. But I do 
not wish to deny that the females alone of some species 

“ H. W. Bates, ‘The Natu- Ofl this whole subject see 

ralist on the Amazons,’ vol. ii. ‘ The Variation of Animals and 
1863, p. 228. A. R. Wallace, Plants under Domestication,’ 
in ‘ Transact. Linn. Soc.’ vol. 1868, vol. ii. chap. xxiiL 
XXV. 1865, p. 10. * 
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may have been specially modified for protection. In 
most cases the males and females of distinct species 
will have been exposed during their prolonged larval 
4ate to different conditions, and may have been thus 
iffected ; though with the males any slight change of 
colour thus caused will generally have been masked by 
Nie brilliant tints gained through sexual selection. 
When we treat of Birds, I shall have to discuss the 
whole question, as to how far the differences in colour 
between the sexes are due to the males having been 
modified through sexual selection for ornamental pur^ 
poses, or to the females having been modified through 
natural selection for the sake of protection, so that I 
will here say but little on the subject. 

In all the cases in which the more common form of 
equal inheritance by both sexes has prevailed, the 
selection of bright-coloured males would tend to make 
the females bright-coloured ; and the selection of dull- 
coloured females would tend to make the males dull. 
If both processes were carried on simultaneously, they 
would tend to counteract each other; and the final 
result would depend on whether a greater number of 
females from being well protected by obscure colours, 
or a greater number of males by being brightly-coloured 
and thus finding partners, succeeded in leaving more 
numerous offspring. 

In order to account for the frequent transmission of 
characters to one sex alone, Mr. Wallace expresses 
his belief that the more common form of equal in- 
heritance by both se^es can be changed through natural 
selection into inheritance by one sex alone, but in 
favour of this view I can discover no evidence. We 
know from whftt occurs under domestication that new 
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characters often appear, which from the first are trans- 
mitted to one sex alone ; and by the selection of such 
variations there would not be the slightest difficulty in 
giving bright colours to the males alone, and at the 
same time or subsequently, dull colours to the females 
alone. In this manner the females of some butterflies 
and moths have, it is probable, been rendered incon- 
spicuous for the sake of protection, and widely different 
from their males. 

I am, however, unwilling without distinct evidence 
to admit that two complex processes of selection, each 
requiring the transference of new characters to one 
sex alone, have been carried on with a multitude of 
species, — that the males have been rendered more 
brilliant by beating their rivals, and the females more 
dull-coloured by having escaped from their enemies. 
The male, for instance, of the common brimstone 
butterfly (Gonepteryx), is of a far more intense yellow 
than the female, though she is equally conspicuous ; 
and it does not seem probable that she specially 
acquired her pale tints as a protection, though it is 
probable that the male acquired his bright colours 
as a sexual attraction. The female of Anthocharis car- 
damines does not possess the beautiful orange wing- 
tips of the male; consequently she closely resembles 
the white butterflies (Pieris) so common in our 
gardens; but we have no evidence that this resem- 
blance is beneficial to her. As, on the other hand, she 
resembles both sexes of several other species of the 
genus inhabiting various quarter^ of the world, it ifi 
probable that she has simply retained to a large extent 
her primordial colours. 

Finally, as we have seen, various con^derations lead 
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to the conclusion that with the greater number of 
brilliantly-coloured Lepidoptera it is the male which 
has been chiefly modified through sexual selection ; the 
amount of difference between the sexes mostly depend- 
ing on the form of inheritance which has prevailed. 
Inheritance is governed by so many unknown laws or 
conditions, that it seems to us to act in a capricious 
manner and we can thus, to a certain extent, under- 
stand how it is that with closely allied species the 
sexes either differ to an astonishing degree, or are 
identical in colour. As all the successive steps in the 
process of variation are necessarily transmitted through 
the female, a greater or less number of such steps 
might readily become developed in her ; and thus we 
can understand the frequent gradations from an ex- 
treme difference to none at all between the sexes of 
allied species. These cases of gradation, it may be 
added, are much too common to favour the supposi- 
tion that we here see females actually undergoing the 
process of transition and losing their brightness for 
the sake of protection ; for we have every reason to 
conclude that at any one time the greater number of 
species are in a fixed condition. 

Mimicry . — This principle was first made clear in 
ail admirable paper by Mr. Bates, who thus threw 
a flood of light on many obscure problems. It had 
previously been observed that certain butterflies in S. 
America belonging to quite distinct families, resembled 
the Heliconidm so closely in every stripe and shade 
of colour, that they could not be distinguished save by 

“ * The Variation of Animals • * Transact. Linn. Soc.* vol. 

Plants under Domestica- xiiii. 1862, p, 495. 
lion,* vol. ii. cha]^. xii. p. 17. 
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an experienced entomologist. As the TToliconidae are 
coloured in their usual manner, whilst the others 
depart from the usual colouring of the groups to which 
they belong, it is clear that the latter are the imitators, 
and the Hcliconidse the imitated. Mr. Bates further 
observed that the imitating species are comparatively 
rare, whilst the imitated abound, and that the two sets 
live mingled together. From the fact of the Heli- 
conidae being conspicuous and beautiful insects, yet so 
numerous in individuals and species, he concluded that 
they must be protected from the attacks of enemies 
by ‘some secretion or odour ; and this conclusion has 
now been amply confirmed, especially by Mr. Belt. 
Hence Mr. Bates inferred that the butterflies which 
imitate the protected species have acquired then 
present marvellously deceptive appearance through 
variation and natural selection, in order to be mistaken 
for the protected kinds, and thus to escape being 
devoured. No explanation is here attempted of the 
brilliant colours of the imitated, but only of the imitat- 
ing butterflies. We must account for the colours of the 
former in the same general manner, as in the case.s 
previously discussed in this chapter. Since the publica- 
tion of Air. Bates’ paper, similar and equally striking 
facts have been observed by Mr. Wallace in the Malayan 
region, by Mr. Trimen in ^outh Africa, and by Mr. 
Eiley in the United States.^' 

^‘Proc. Ent. Hoc.’ Dec. 3rd, ‘Third Aiunial Re|)ort on the 
1866, |>. xlv. N(>xious Insects of Missomi, 

Wallace, ‘Transact. Linn. 1871, pp. 1H3-168. This lattci 
Soc.* vol. XXV. 1865, p. 1; also essay is Valuable, as Mr. Kih'y 
‘ Transact. Ent. Soc.* vol. iv. here discusses all the objections 
(3rd series), 1867, p. 301. which have been raised against 
Trimen, ‘ Linn. Transact.’ vol. Mr. Bates’ theory, 
xxvi. 1869, p. 497. Riley, 
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As some writers have felt much difficulty in under- 
standing how the first steps in the process of mimicry 
could have been effected through natural selection, it 
may be well to remark that the process probably com- 
menced long ago between forms not widely dissimilar 
in colour. In this case even a slight variation would 
be beneficial, if it rendered the one species more like 
the other; and afterwards the imitated species might 
be modified to an extreme degree through sexual selec- 
tion or other means, and if the changes were gradual, 
the imitators might easily be led along the same track, 
until they differed to an equally extreme degree from 
their original condition ; and they would thus ulti- 
mately assume an appearance or colouring wholly 
unlike that of the otlier members of the group to which 
they belonged. It should also be remembered that 
many species of Lepidoptera are liable to considerable 
and abrupt variations in colour. A few instances have 
been given in this chapter ; and many more may be 
found in the papers of Mr, Bates and Mr. Wallace. 

With several species the sexes are alike, and imitate 
tlie two sexes of another species. But Mr. Tri men gives, 
in the paper already referred to, three cases in which 
the sexes of the imitated form differ from each othei 
in colour, and the sexes of the imitating form differ in 
a like manner. Several cases have also been recorded 
where the females alone imitate brilliantly-coloured 
and protected species, the males retaining “ the normal 
“ aspect of their immediate congeners.” It is here 
ebvious that the successive variations by wJiicli tlie 
hunale has been modified liave been transmiiied to her 
'done. It is, however, probable that some of the nmny 
f^’iccessive variations would have been transmitted to, 

2 K 



498 


THE DESCENT OF MAN. 


Taut II. 


and developed in, the males had not such males been 
eliminated by being thus rendered less attractive to 
the females ; so that only those variations were pre- 
served which were from the first strictly limited in 
their transmission to the female sex. We have a partial 
illustration of these remarks in a statement by Mr. 
Belt that the males of some of the Leptalides, which 
imitate protected species, still retain in a concealed 
manner some of their original cliaracters. Thus in 
the males the upper half of the lower wing is of a 
“ pure white, whilst all the rest of the wings is barred 
‘‘ alid spotted with black, red and yellow, like the 
species they mimic. The females have not this white 
“ patch, and the males usually conceal it by covering 
“ it with the upper wing, so that I cannot imagine its 
being of any other use to them than as an attraction 
in courtship, when they exhibit it to the females, and 
“ thus gratify their deep-seated preference for the 
“ normal colour of the Order to which the Leptalides 
belong.’' 

Brifjlit Colours of Calerpillars. — Whilst reflecting on 
the beauty of many butterflies, it occurred to me tlnii 
some caterpillars were splendidly coloured; and as 
sexual selection could not possibly have here acted, it 
appeared rash to attribute the beauty of the mature 
insect to this agency, unless the bright colours of tlicir 
larvae could be somehow explained. In the first place, 
it may be observed that the colours of caterpillars do 
not stand in any close correlation^ with those of tlio 
mature insect. Secondly, their bright colours do not 
serve in any ordinary manner as a protection. Air. 

“ ‘The Naturalist in Nicaragua,’ 1874, p, 385. 
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Bates informs me, as an instance of this, that the most 
conspicuous caterpillar which he ever beheld (that of a 
Sphinx) lived on the large green leaves of a tree on 
the open llanos of South America; it was about four 
inches in length, transversely banded with black and 
yellow, and v^ith its head, legs, and tail of a bright red. 
Hence it caught the eye of any one who passed by, 
even at the distance of many yards, and no doubt that 
of every passing bird. 

I then applied to Mr. Wallace, who has an innate 
genius for solving difficulties. After some considera- 
tion he replied : “ Most caterpillars require protection, 

as may be inferred from some kinds being furnished 
‘‘ with spines or irritating hairs, and from many being 
“ coloured green like the leaves on which they feed, or 
“ being curiously like the twigs of the trees on which 
“ they live.’* Another instance of protection, fur- 
nished me by Mr. J. Mansel Weale, may be added, 
namely, that there is a caterpillar of a moth which 
lives on the mimosas in South Africa, and fabricates for 
itself a case quite indistinguishable from the surround- 
ing thorns. From such considerations Mr. Wallace 
thought it probable that conspicuously coloured cater- 
pillars were protected by having a nauseous taste ; but 
as their skin is extremely tender, and as their intes- 
tines readily protrude from a wound, a slight peck from 
the beak of a bird would be as fatal to them as if they 
bad been devoured. Hence, as Mr. Wallace remarks, 
“ distastefulness alone would be insufficient to protect 
"a caterpillar unless some outward sign indicated to 
“ its would-be destroyer that its prey was a disgusting 
''morsel,” Under these circumstances it would be 
bighly advantageous to a caterpillar to be instanta- 
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neously and certainly recognised as unpalatable by 
all birds and other animals. Thus the most gaudy 
colours would be serviceable, and might have been 
gained by variation and the survival of the most easily- 
recognised individuals. 

This hypothesis appears at first sight very bold, but 
when it was brought before the Entomological Society 
it was supported by various statements; and Mr. J. 
Jenner Weir, who keeps a large number of birds in an 
aviary, informs me that he has made many trials, and 
finds no exception to the rule, that all caterpillars of 
nocturnal and retiring habits with smooth skins, all 
of a green colour, and all which imitate twigs, are 
greedily devoured by his birds. The hairy and spinose 
kinds are invariably rejected, as were four conspicu- 
ously-coloured species. When the birds rejected a 
caterpillar, they plainly shewed, by shaking their 
heads, and cleansing their beaks, that they were 
disgusted by the taste.^^ Three conspicuous kinds of 
caterpillars and moths were also given to some lizards 
and frogs, by Mr. A. Butler, and were rejected, though 
other kinds were eagerly eaten. Thus the probability 
of Mr. Wallace’s view is confirmed, namely, that 
certain caterpillars have been made conspicuous for 
their own good, so as to be easily recognised by their 
enemies, on nearly the same principle that poisons are 
sold in coloured bottles by druggists for the good of 

^ ^ Proc. Entomolog. Boc.* Kiley has given analogous facts 
Dec. 3rd, 1866, p. xlv., and in the ‘ Third Annual Keport on 

March 4th, 1867, p. Ixxx. the Noxious Insects of Mis- 

See Mr. J. Jenner Weir’s souri,’ !f871, p. 148. Sonic 
paper on Insects and Insccti- opposed cases are, howevei. 
vorous Birds, in ‘Transact. Ent. given by Dr. Wallace and IVl- 

Soc.’ 1869, p. 21; also Mr. H. d’Orville; see ‘Zoological 

Butler’s jiaper, ibid. p. 27, Mr. Record,* 1869, p. 349. 
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man. We cannot, however, at present thus explain 
the elegant diversity in the colours of many cater- 
pillars ; but any species which had at some former 
period acquired a dull, mottled, or striped appearance, 
either in imitation of surrounding objects, or from the 
direct action of climate, &c., almost certainly would 
not become uniform in colour, when its tints were 
rendered intense and bright; for in order to make a 
caterpillar merely conspicuous, there would be no 
selection in any definite direction. 

Summary and Concluding Remarks on Iifisects . — 
I/)oking back to the several Orders, we see that the 
sexes often differ in various characters, the meaning of 
which is not in the least understood. The sexes, also, 
often differ in their organs of sense and means of 
locomotion, so that the males may quickly discover 
and reach the females. They differ still oftener in 
the males possessing diversified contrivances for retain- 
ing the females when found. We are, however, here 
concerned only in a secondary degree with sexual 
differences of these kind. 

In almost all the Orders, the maies of some species, 
even of weak and delicate kinds, are known to be 
highly pugnacious ; and some few are furnished with 
special weapons for fighting with their rivals. But 
the law of battle does not prevail nearly so widely with 
insects as with the higher animals. Hence it probably 
arises, that it is in only a few cases that the males 
have been rendered larger and stronger than the 
females. On the contrary, they are usually smaller, so 
that they may»be developed within a shorter time, to be 
ready in large numbers for the emergence of the females. 

In two families of the Homoptera and in three of the 
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Orthoptera, the males alone possess sound-producing 
organs in an efficient state. These are used incessantly 
during the breeding-season, not only for calling the 
females, but apparently for charming or exciting them 
in rivalry with other males. No one who admits the 
agency of selection of any kind, will, after reading the 
above discussion, dispute that these musical instruments 
have been acquired through sexual selection. In four 
other Orders the members of one sex, or more com- 
monly of both sexes, are provided with organs for pro- 
ducing various sounds, which apparently serve merely as 
call-notes. When both sexes are thus provided, the 
individuals which were able to make the loudest or 
most continuous noise would gain partners before those 
which were less noisy, so that their organs have 
probably been gained through sexual selection. It is 
instructive to reflect on the wonderful diversity of the 
means for producing sound, possessed by the males 
alone, or by both sexes, in no less than six Orders. 
We thus learn how effectual sexual selection has been 
in leading to modifications which sometimes, as with tlie 
Homoptera, relate to important parts of the organisation. 

From the reasons assigned in the last chapter, it is 
probable that the great horns possessed by the males of 
many Lamellicorn, and some other beetles, have been 
acquired as ornaments. From the small size of insects, 
we are apt to undervalue their appearance. If we 
could imagine a male Chalcosoma (fig. 16), with its 
polished bronzed coat of mail, and its vast complex 
horns, magnified to the size of a*horse, or even of a 
dog, it would be one of the most imposing animals in 
the world. * 

The colouring of insects is a complex and obscure 
subject. When the male differs slightly from the 



Chap. XI. 


SUMMARY ON INSECTS. 


503 


female, and neither are brilliantly-coloured, it is 
probable that the sexes have varied in a slightly 
diflferent manner, and that the variations have been 
transmitted by each sex to the same, without any 
benefit or evil thus accruing. When the male is 
brilliantly-coloured and differs conspicuously from the 
female, as with some dragon-flies and many butterflies, 
it is probable that he owes his colours to sexual 
selection ; whilst the female has retained a primordial 
or very ancient type of colouring, slightly modified by 
the agencies before explained. But in some cases the 
female has apparently been made obscure by variations 
transmitted to her alone, as a means of direct protec- 
tion; and it is almost certain that she has sometimes 
been made brilliant, so as to imitate other protected 
species inhabiting the same district. When the sexes 
resemble each other and both are obscurely coloured 
there is no doubt that they have been in a multitude of 
cases so coloured for the sake of protection. So it is in 
some instances when both are brightly-coloured, for they 
thus imitate protected species, or resemble surrounding 
objects such as flowers; or they give notice to their 
enemies that they are unpalatable. In other cases in 
which the sexes resemble each other and are both 
brilliant, especially when the colours are arranged for 
display, we may conclude that they have been gained 
by the male sex as an attraction, and have been trans- 
ferred to the female. We are more especially led to 
this conclusion whenever the same type of coloration 
prevails throughoeit a whole group, and we find that 
the males of some species differ widely in colour from 
the females, whilst others differ slightly or not at all 
with iiitermediate gradations connecting these extreme 
states. 
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Ill the same manner as bright colours have often 
been partially transferred from the males to the 
females, so it has been with the extraordinary horns of 
many Lamellicorn and some other beetles. So again, 
the sound-producing organs proper to the males of the 
Homoptera and Orthoptera have generally been trans- 
ferred in a rudimentary, or even in a nearly perfect 
condition, to the females; yet not sufficiently perfect 
to be of any use. It is also an interesting fact, as 
bearing on sexual selection, that the stridulating organs 
of certain male Orthoptera are not fully developed 
until the last moult; and that the colours of certain 
male dragon-flies are not fully developed until some 
little time after their emergence from the pupal state, 
and when they are ready to breed. 

Sexual selection implies that the more attractive 
individuals are preferred by the opposite sex; and as 
with insects, when the sexes differ, it is the male 
which, with some rare exceptions, is the more 
ornamented, and departs more from the type to which 
the species belongs ; — and as it is the male which 
searches eagerly for the female, we must suppose that 
the females habitually or occasionally prefer the more 
beautiful males, and that these have thus acquired 
their beauty. That the females in most or all the 
Orders would have the power of rejecting any particular 
male, is probable from the many singular contrivances 
possessed by the males, such as great jaws, adhesive 
cushions, spines, elongated legs, &c., for seizing the 
female ; for these contrivances show*' that there is some 
difficulty in the act, so that her concurrence would 
seem necessary. Judging from what we^know of the 
])erceptive powers and affections of various insects, 
there is no antecedent improbability in sexual selection 
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having come largely into play ; but we have as yet no 
direct evidence on this head, and some facts are 
opposed to the belief. Nevertheless, when we see 
many males pursuing the same female, we can hardly 
believe that the pairing is left to blind chance — that 
the female exerts no choice, and is not intluenced by 
the gorgeous colours or other ornaments with which 
the male is decorated. 

If we admit that the females of the Homoptera and 
Orthoptera appreciate the musical tones of their male 
partners, and that the various instruments have been 
perfected through sexual selection, there is little 
improbability in the females of other insects appreci- 
ating beauty in form or colour, and consequently 
in such characters having been thus gained by the 
males. But from the circumstance of colour being so 
variable, and from its having been so often modified 
for the sake of protection, it is difficult to decide in 
how large a proportion of cases sexual selection has 
played a part. This is more especially difficult in 
those Orders, such as Orthoptera, Hymenoptera, and 
Coleoptera, in which the two sexes rarely differ much 
in colour ; for we are then left to mere analogy. With 
the Coleoptera, however, as before remarked, it is in 
the great Lamellicorn group, placed bv some authors 
at the head of the Order, and in which we sometimes 
see a mutual attachment between the sexes, that we 
find the males of some species possessing weapons for 
sexual strife, others furnished with wonderful horns, 
many with stridulating organs, and others ornamented 
with splendid metallic tints. Hence it seems probable 
that all these^ characters have been gained through the 
same means, namely sexual selection. With butterffies 
we have the best evidence, as the males sometimes 
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take pains to display their beautiful colours ; and we 
cannot believe that they would act thus, unless the 
display was of use to them in their courtship. 

When we treat of Birds, we shall see that they 
present in their secondary sexual characters the 
closest analogy with insects. Thus, many male birds 
are highly pugnacious, and some are furnished with 
special weapons for fighting with their rivals. They 
possess organs which are used during the breeding- 
season for producing vocal and instrumental music. 
They are frequently ornamented with combs, horns, 
wattles and plumes of the most diversified kinds, and 
are decorated with beautiful colours, all evidently for 
the sake of display. We shall find that, as with 
insects, both sexes in certain groups are equally 
beautiful, and are equally provided with ornairKuits 
which are usually confined to the male sex. In otlicr 
groups both sexes are equally plain-coloured and 
iiiiornamented. Lastly, in some few anomalous cases, 
the females are more beautiful than the males. Wr 
shall often find, in tlie vsame group of birds, every 
gradation from no diflereiice between the sexes, to an 
extreme difference. We shall see tliat female birds, 
like female insects, often possess moi-e or less plain 
traces or rudiments of characters wliich pro])erly 
belong to the males and are of use only to them. 
The analogy, indeed, in all these respects betwetm 
birds and insects is curiously close. Whatever ex- 
planation applies to the one class probably a]q)Hes 
to the other; and this explanfvtion, as we shall 
hereafter attempt to shew in further detail, is sexual 
selection. 
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CHAPTEK XTT. 

Se(H)xi)Ary Sexual Uhakaoters of Fisites, 
Amphihians, and Reptiles. 


l^’isuKS : Courtsliip and battles of the males — ^Largor size of the 
females — Males, bright colours and ornamental appendages ; 
other strange characters — Colours and appendages acquired by 
the males during the breeding-season alone — Fishes with both 
sexes brilliantly coloured- -Protective colours— The less con- 
spicuous colours of the hunale cannot bo accounted for on the 
principle of pi-otection Male fishes building nests, and taking 
charge of the ova and young. Amphibians : Dilferenccs in 
structui’c and colour between tlie sexes — A’^oeal organs. Reptiles : 
Chelonians —Crocodiles — Snakes, colours in some eases pro- 
tective —Lizards, battles of — Ornaineiilal appendages — Strange 
differences in structure between the sexes Colours — Sexual 
dilferences almost as great as witli birds. 

We have have now arrived at the great sub-kingdom 
of the Vertebrata, and will commence with the lowest 
class, that of Fishes. The males of Plagiostomous 
lishes (sharks, rays) and of Chiina3roid fishes are 
provided with claspers which serve to retain the 
female, like tht? various structures possessed by 
many of the lower animals. Besides the claspers, 
the males of^ many rays have clusters of strong sharp 
spines on their heads, and several rows along ^‘the 
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“ upper outer surface of their pectoral fins.” These 
are present in the males of some species, which have 
other parts of their bodies smooth. They are only 
temporarily developed during the breeding-season ; 
and Dr. Gunther suspects that they are brought into 
action as prehensile organs by the doubling inwards 
and downwards of the two sides of the body. It 
is a remarkable fact that the females and not the 
males of some species, as of Raia clavata, have their 
backs studded with large hook-fonned spines.^ 

The males alone of the capelin {Mallotm villosiis, 
one of Salmonidae), are provided with a ridge of 
closely-set, brush-like scales, by the aid of which 
two males, one on each side, hold the female, whilst 
she runs with great swiftness on the sandy beach, 
and there deposits her spawn.^ The widely distinct 
Monacanthus sco;pas presents a somewhat analogous 
structure. The male, as Dr. Giiiither informs me, 
has a cluster of stiff, straight spines, like those of a 
comb, on the sides of the tail ; and these in a specimen 
six inches long were nearly one and a half inches 
in length ; the female has in the same place a cluster 
of bristles, which may be compared with those of 
a tooth-brush. In another species, M, pcronii, the 
male has a brush like that possessed by the female 
of the last species, whilst the sides of the tail in 
the female are smooth. In some other species of the 
same genus the tail can be perceived to be a little 

roughened in the male and perfectly smooth in the 

% 

^ YaiTcU’s ‘ Hist, of British aro peculiar to the female. 
Fishes,’ vol. ii. 1836, pp. 417, ^ ‘The American Naturalist,’ 

425, 436. Dr. Gunther infonus April 1871, p. lit. 
me that the spines in 72. clavata 
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female ; and lastly in others, both sexes have smooth 
sides. 

The males of many fish fight for the possession of 
the females. Thus the male stickleback {Gasterosteus 
kiurus) has been described as “mad with delight/’ 
when the female comes out of her hiding-place and 
surveys the nest which he has made for her. “He 
“darts round her in every direction, then to his 
“accumulated materials for the nest, then back again 
“ in an instant ; and as she does not advance he 
“endeavours to push her with his snout, and then 
“tries to pull her by the tail and side-spine to the 
“nest.”^ The males are said to be polygamists;^ they 
are extraordinarily bold and pugnacious, whilst “the 
“ females are quite pacific.” Their battles are at times 
desperate; “for these puny combatants fasten tight 
“ on each other for several seconds, tumbling over and 
“over again, until their strength appears completely 
“exhausted.” With the rougli-tailed stickleback ((?. 
trachurus) the males whilst fighting swim round and 
round each other, biting and endeavouring to pierce 
each other with their raised lateral spines. The same 
writer adds,® “the bite of these little furies is very 
“ severe. They also use their lateral spines with such 
“fatal effect, that I have seen one during a battle 
“absolutely rip his opponent quite open, so that he 
“sank to the bottom and died.” When a fish is 
conquered, “ his gallant bearing forsakes him ; his gay 
“ colours fade away ; and he hides his disgrace among 

^ See Mr. R. Wariiigtou’s in- “* Noel Huiuj>lireys, ‘ River 
t nesting articles in ‘Annals and hardens,’ 1857. 

Mag. of Nat. Hist.’ Oct. 1852 ® Loudon’s ‘ Mag. of Nat. 

and Nov. 1865. ^ History,’ vol. iii. 1830, p. 331. 
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“his peaceable companions, but is for some time the 
“ constant object of his conqueror^s persecution/' 

The male salmon is as pugnacious as the little 
stickleback ; and so is the male trout, as I hear from 
Dr. Gunther. Mr. Shaw saw a violent contest between 
two male salmon which lasted the whole day ; and Mr. 
E. Buist, Superintendent of Fisheries, informs me that 
he has often watched from the bridge at Perth the 
males driving away their rivals, whilst the females 
were spawning. The males “are constantly fighting 
“and tearing each other on the spawning-beds, and 
“many so injure each other as to cause the death of 
“ numbers, many being seen swimming near the banks 
“ of the river in a state of exhaustion, and apparently 
“in a dying state.”® Mr. Buist informs me, that in 
June 1868, the keeper of the Stormontfield breeding- 
ponds visited the northern Tyne and found about dOO 
dead salmon, all of which with one exception were 
males ; and he was convinced that they had lost their 
lives by fighting. 

The most curious point about the male salmon is 
that during the breeding - season, besides a slight 
change in colour, “the lower jaw elongates, and a 
“ cartilaginous projection turns upwards from the 
“point, which, when the jaws are closed, occupies a 
“ deep cavity between the intermaxillary bones of the 
upper jaw.” (Figs. 27 and 28.) In our salmon this 
change of structure lasts only during the breeding- 

® ‘The Field,’ June 29th, like the itag, the male would, if 
1867. For Mr. Shaw’s State- he could, keep all other males 
ment, see * Edinburgh Review,’ away. 

1843. Another experienced ob- Yarrell, ‘History of British 
server (Scrope’s ‘Days of Salmon Fishes,’ vol. ii. k336, p. 10. 
Fishing,’ p. 60) remarks that 
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season; but in the Salmo lycaodon of N.-W. America 
the change, as Mr. J. K. Lord® believes, is permanent, 



[This drawing, as well as all the others in the present chapter, have been executed 
by the well-known artist, Mr. G. Ford, from specimens in the British Museum, under 
the kind superintendence of Dr. Qtinther.] 

and best marked in ' the older males which have 
previously ascended the rivers. In these old males 
the jaw becomes developed into an immense hook-like 

® ‘The NatuAlist iu Vancouver's Island,’ vol. i. 1866, p. 54. 
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projection, and the teeth grow into regular fangs 
often more than half an inch in length. With the 
European salmon, according to Mr. Lloyd,® the 



temporary hook-like structure serves to slrengtlien 
and protect the jaws, when one nfalc charges another 
with wonderful violence ; but the greatly developeil 


* ‘.Scandinavian Adveniuros,’ vol, i. 1854, pf. 100, 101. 
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teeth of the male American salmon may be compared 
with the tusks of many male mammals, and they 
indicate an offensive rather than a protective purpose. 

Tlie salmon is not the only fish in which the teeth 
differ in the two sexes ; as this is the case with many 
rays. In the thorn back {Raia clavata) the adult male 
has sharp, pointed teeth, directed backwards, whilst 
those of the female are broad and flat, and form a 
pavement ; so that these teeth differ in the two sexes 
of the same species more than is usual in distinct 
genera of the same family. The teeth of the male 
become sharp only when he is adult: whilst young 
they are broad and flat like those of the female. As 
so frequently occurs with secondary sexual characters, 
both sexes of some species of rays (for instance E. 
hatis), when adult, possess sharp pointed teeth; and 
here a character, proper to and primarily gained by 
the male, appears to have been transmitted to the 
offspring of both sexes. The teeth are likewise pointed 
ill both sexes of E, maculata^ but only when quite 
adult; the males acquiring them at an earlier age 
than the females. We shall hereafter meet with 
analogous cases in certain birds, in which the male 
acc[uires the plumage common to both sexes when 
adult, at a somewhat earlier age than does the female. 
With other species of rays the males even when old 
never possess sharp teeth, and consequently the adults 
of both sexes are provided with broad, flat teeth like 
those of the young, and like those of the mature 
females of the al^ve - mentioned species.^^^ As the 

See yamll’s account of the with an excellent ligure, and 
'•lys in his * Fist, of British pp. 422 , 432 . 
hshes,’ vol. ii. 1830 , p. 416 , 
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rays are bold, strong and voracious fish, we may 
suspect that the males require their sharp* teeth for 
fighting with their rivals; but as they possess many 
parts modified and adapted for the prehension of the 
female, it is possible that their teeth may be used 
for this purpose. 

In regard to size, M. Carbonnier maintains that 
the female of almost all fishes is larger than the male ; 
and Dr. Gunther does not know of a single instance in 
which the male is actually larger than the female. 
With some Cyprinodonts the male is not even half 
as large. As in many kinds of fishes the males 
habitually fight together, it is surprising that they 
have not generally become larger and stronger than 
the females through the effects of sexual selection. 
The males suffer from their small size, for according 
to M. Garbonnier, they are liable to be devoured 
by the females of their own species when carni- 
vorous, and no doubt by other species. Increased 
size must be in some manner of more importance 
to the females, than strength and size are to the 
males for fighting with other males ; and this pei - 
haps is to allow of the production of a vast number 
of ova. 

In many species the male alone is ornamented with 
bright colours ; or these are much brighter in the 
male than the female. The male, also, is sometimes 
provided with appendages which appear to be of no 
more use to him for the ordinary purposes of life, tliiin 
are the tail feathers to tlie peacock.* I am indebted for 
most of the following facts to the kindness of Dr. 

• 

As quoted in *The Farmer,' 1868, p. 369, 
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Gmitlaer. There is reason to suspect that many 
tropical fishes differ sexually in colour and structure ; 
and there are some striking cases with our British 
fishes. The male Oallionymus hjra has been called the 
gemmeous dragonet “ from its brilliant gem-like colours.’* 
When fresh caught from the sea the body is yellow of 
various shades, striped and spotted with vivid blue on 
the head ; the dorsal fins are pale brown with dark 
longitudinal bands ; the ventral, caudal, and anal fins 
being bluish-black. The female, or sordid dragonet, 
was considered by Linnaeus, and by many subsequent 
naturalists, as a distinct species; it is of a dingy 
reddish-brown, with the dorsal fin brown and the other 
fins white. The sexes differ also in the proportional 
size of the head and mouth, and in the position of the 
eyes but the most striking difference is the extra- 
ordinary elongation in the male (fig. 29) of the dorsal 
fin. Mr. W. Saville Kent remarks that this “ singular 
“ appendage appears from my observations of the 
‘ species in confinement, to be subservient to the same 
“ end as the wattles, crests, and other abnormal adjuncts 
“ of the male in gallinaceous birds, for the purpose of 
“ fascinating their mates.** The young males re- 
semble the adult females in structure and colour. 
Throughout the genus Callionymus,^* the male is gener- 
ally much more brightly spotted than the female, and 
in several species, not only the dorsal, but the dual fin 
is much elongated in the males. 

The male of the Gottus scorjnus, or sea-scorpion, is 
slenderer and smaller than the female. There is also 

I have drawn up this descrip- ‘Catalogue of Acanth. 

hon from YarrellVBritish Fishes/ Fishes in the British Museum, 

i. 1830, pp. 2dl and 266. by Dr. Gilnthcr, 1861, pp. 13{5- 

‘ Nature,’ July 1873 p., 264. 151. 
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a great difference in colour between tliem. It is diffi- 
cult, as Mr. Lloyd remarks, “ for any one, who has 
“ not seen this fisli during the spawning-season, when 
“ its hues are brightest, to conceive the admixture of 
“brilliant colours with which it, in other respects so 
“ ill-favoured, is at that time adorned.” Both sexes ot 




Fig. 29. CalUoDTinuB lyra. Upper figure, male; lower figuie, feinalp. 
N.B. The lower figure is more reduced than the upper. 


the Labrus rnixtus, although very different in colour, 
are beautiful ; the male being orange with bright Mne 
stripes, and the female briglit red with some hl.ick 
spots on the back. 

In the very distinct family of the Cyprinodontitle--' 
inhabitants of the fresh waters of foreign lauds - 

^ ‘ Game Birds of Sweden,* &o,, 1867, |). 406, 
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sexes sometimes differ much in various characters. In 
the male of the Mollienesia petmensis,^^ the dorsal fin is 
greatly developed and is marked with a row of large, 
round, occllated, bright-coloured spots; whilst the 
same fin in the female is smaller, of a different shape, 
and marked only with irregularly curved brown spots. 
In the male the basal margin of the anal fin is also a 
little produced and dark coloured. In the male of an 
allied form, the Xip/tophorus Bdlerii (fig. 30), the in- 




Flf?, 30. Xiphoplionifl Helleril. Upper figure, male; lower figuro, female, 

lorior margin of the caudal fin is developed into a long 
filament, which, as I hear from Dr. Gunther, is striped 
^vith bright colours. This filament does not contain 
fniy muscles, and apparently cannot be of any direct 
to the fish. As jn the case of the Callionymus, the 

With respect to this and on the ‘ Fishes of Central 
following 8i)ecies 1 am in- America,’ in ‘Transact. Zoolog. 
to Dr. Miinthcr for Soc.’ vol. vi. 1868, p. 485. 
i^tuniiation : see also his paptr 
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males whilst young resemble the adult females in colour 
and structure. Sexual differences such as these may 
be strictly compared with those which are so frequent 
with gallinaceous birds.'^ 

In a siluroid fish, inhabiting the fresh waters of Soutli 
America, the Plecostomus harhatus (fig. 31), the male 
has its mouth and inter-operculum fringed with a beard 
of stiff hairs, of which the female shows hardly a trace. 
These hairs are of the nature of scales In another 
species of the same genus, soft fiexible tentacles project 
from the front part of the head of the male, which ar (3 
absent in the female. These tentacles are prolongations 
of the true skin, and therefore are not homologous witli 
the stiff hairs of the former species ; but it can hardly 
be doubted that both serve the same purpose. What 
this purpose may be, it is difficult to conjecture ; orna- 
ment does not here seem probable, but we can hardly 
suppose that stiff hairs and flexible filaments can 1)3 
useful in any ordinary way to the males alone. In that 
strange monster, the Ghimmra monstrosay the male lias 
a hook-shaped bone on the top of the head, directed 
forwards, with its end rounded and covered with sliarp 
spines ; in the female this crown is altogether absent,'’ 
but what its use may be to the male is utterly unknown.^^ 

The structures as yet referred to are permanent iji 
the male after he has arrived at maturity; but with 
some Blemiies, and in another allied genus, a crest is 

Dr. Gunther makes this Water,* July 1868, p. 377, witli 
remark; ‘Catalogue of Fishes a figure. Many other cases 
in the British Museum,’ vol. iii. be addgd of structures ])eciiliar 

1861, p. 141. to the male, of which the uses 

See Dr. Gunther on this are not known, 
genus, in ‘ Proc. Zoolog. Soc.’ Dr. Giinthcr, * Catfilognj 

1868, p. 232. of Fishes,* vo4. iii. p[’. 22 J an<) 

“ F. Buckland, in ' Land and 240. 
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developed on the head of the male only during the 
breeding season, and the body at the same time becomes 
more brightly-coloured. There can be little doubt that 
this crest serves as a temporary sexual ornament, for 
the female does not exhibit a trace of it. In other 
species of the same genus both sexes possess a crest, 
and in at least one species neither sex is thus provided. 
In many of the Chromidm, for instance in Gcophagus 
and especially in Cichla, the males, as I hear from Pro- 
fessor Agassiz,^' have a conspicuous protuheraiice on 
the forehead, which is wholly wanting in the females 
and in the young males. Professor Agassiz adds, ‘‘ I 
“ have often observed these fishes at the time of spawn - 
“ing when the protuberance is largest, and at other 
“ seasons when it is totally wanting, and the two sexes 
‘‘shew no difference whatever in the outline of the 
“profile of the head. I never could ascertain that it 
“ subserves any special tiinction, and the Indians on the 
“ Amazon know nothing about its use.*’ These pro- 
tuberances resemble, in their periodical appearance, 
the fleshy carbuncles on tlie heads of certain birds ; but 
whether they serve as ornaments must remain at present 
doubtful. 

I hear from Professor Agassiz and Dr. Gunther, tlml 
the males of those fishes, which differ permanently in 
colour from the females, often become more brilliuiil 
during the breeding-season. This is likewise the 
with a multitude of fishes, the sexes of wliich are 
identical in colour at all otlier seasons of tlie 
The tench, roach, and perch may be*givon as instanees. 
The male salmon at this season is. “marked on Ih^ 

See also ‘ xY Journey in Brazil,’ by Prof, ami Mrs. Agassi/., 
1868, p. 2L:0. 



CllAl’. XII. 


FISHES. 


521 


cliccks with orangn-coloiired stripes, which give it the 
“ appearance of a Lahriis, and the body partakes of a 
“ golden orange tinge. The females are dark in colour, 

“ and are commonly called black-fish.” An analogous 
and even greater change takes place with the Sahno 
eriox or bull trout ; the males of the char (8. umbla) 
are likewise at this season rather brighter in colour 
than the females.'^'' The colours of the pike {Esox 
reticulaius) of the United States, especially of the 
male, become, during the breeding-scason, exceedingly 
intense, brilliant, and iridescent.^^ Another striking 
instance out of many is afforded ])y tlie male stickleback 
[Gasterosteus leiurus), which is described by Mr. War- 
ington,^^ as being then “ beautiful beyond description.” 
The back and eyes of the female are simply brown, and 
the belly white. The eyes of the male, on the other 
hand, are of the most splendid greeii, having a 
“metallic lustre like the green feathers of some 
“ humming-birds. The throat and belly are of a bright 
“ crimson, the back of an ashy-green, and the whole 
“ fish appears as though it were somewhat translucent 
“and glowed with an internal incandescence.” Alter 
1 lie breeding season these colours all change, the throat 
and belly become of a paler red, the liack more green, 
and the glowing tints subside. 

With respect to the coiirtsliip of fishes, other cases 
have been observed since the first edition of this book 
appeared, besides that already given of the stickleback. 
Mr. W. S. Kent says that the male of the Labriis niixfus, 


22 

vol. 

23 

aiul 


YaiTcll, * Britisli* Fislies,* 
ii. 1886, pp. 10,liJ, 35. 

W. Thompson, in ‘ Annals 
Mag. of i\’tt. ilistoiy,’ vol. 


‘ Tlie AiiR'rii’an Agricul- 
turist,’ 1868, p. 100. 

^ ‘ Annals and Mag. of Kat. 
iiist.' (^ct. 1852. 
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which, as we have seen, diiTers in colour from the 
female, makes “ a deep hollow in the sand of the tank, 
“ and then endeavours in the most persuasive manner 
“ to induce a female of the same species to share 

it with him, swimming backwards and forwards 
“ between her and the completed nest, and plainly 
‘^exhibiting the greatest anxiety for her to follow.” 
The males of Cantharus Uneatus become, during the 
breeding- season, of deep leaden-black ; they then retire i 
from the shoal, and excavate a hollow as a nest. 
“ Each male now mounts vigilant guard over his 
“respective hollow, and vigorously attacks and drives 
“ away any other fish of the same sex. Towards liis 
“ companions of the opposite sex his conduct is far 
“ different ; many of the latter are now distended with 
“ spawn, and these he endeavours by all the means in 
“ his power to lure singly to his prepared hollow, and 
“ there to deposit the myriad ova with which they art' 
‘‘ laden, which lie then protects and guards with the 
“ greatest care.” 

A more striking case of courtship, as well as ol* 
display, by the males of a Chinese Macropus hns 
been given by M. Carbonnier, wlio carefully observed 
these fislies under confinement.^’ The males arc 
most beautifully coloured, more so than the females. 
During the breeding-season they contend for the pos- 
session of the females ; and, in the act of courtship, ()K- 
paiicl their fins, whieli are spotted and ornamented with 
brightly coloured rays, in the same manner, accordin;’ 
to M. Carhoniihn*, as the peacock.* Tliey then abo 

‘ Natiiro,’ May, 1873, p. mat.’ Taris, July 1801), JC; ( 
25. Jail. 1870. * 

M>uU. de ia Sue. d’AccU- 
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bound about tbo females with much vivacity, and 
appear by Tetalage de leurs vives couleurs chercher a 
‘‘ attirer I’attention des femelles, lesquelles ne parais- 
“ saient indifFerentes a ce manege, dies nageaient avec 
“ une molle lenteur vers les males et semblaicnt se 
“ complaire dans leur voisinage.” After the male has 
won his bride, lie makes a little disc of froth by 
blowing air and mucus out of his month. ITc tlieu 
collects the fertilised ova, dropped by the female, in his 
mouth ; and this caused M. Carbonnier much alarm, as 
lie thought that they were going to be devoured. But 
the male soon deposits them in the disc of froth, 
afterwards guarding them, repairing the froth, and 
taking care of the young when hatched. I mention 
these particulars because, as we shall presently see, 
there are fishes, the males of which hatch their eggs in 
their mouths ; and those who do not believe in the 
principle of gradual evolution might ask how could such 
a habit have originated ; but the difficulty is much 
diminished when we know that there are fishes which 
thus collect and carry the eggs ; for if delayed by any 
cause in depositing them, the habit of hatching them 
in their mouths might have been acquired. 

To return to our more immediate subject. The case 
stands thus ; female fishes, as far as I can learn, never 
willingly spawn except in the presence of tlie males ; 
and the males never fertilise the ova except in the 
presence of the females. The males fight for the 
possession of the females. In many species, the males 
whilst young re;X3mble the females in colour ; but 
when adult become much more brilliant, and retain 
their colours throughout life. In other species the 
uiales become brighter than the females and otherwise 
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more higlily oniamente^, only dnring tlie season of 
love. Tlie males sedulously court the females, and in 
one case, as we have seen, take pains in displaying their 
beauty before them. Can it be believed that they would 
thus act to no purpose during their courtship ? And 
this wa)uhl he the case, unless the females exert some 
cdioice and select those males which jdease or excite 
them most. If the female exerts such choice, all the 
above facts on tlie ornamentation of the males become 
at once intelligible by the aid of sexual selection. 

We have next to inquire Avhether this view of the 
bright colours of certain male fishes having been 
acquired through sexual selection can, through ihe law 
of the equal transmission of characters to both sexes, 
be extended to those groups in which the males and 
females are brilliant in tin* same, or nearly the same 
degree and manner. In such a genus as Labrus, which 
includes rouk' of the most splendid fishes in the world- - 
for instajice. the Peacock Labrus (L. describeil,"' 

with pardonable exaggeration, as formed of polished 
scales of gold, encrusting lapis lazuli, rubies, sapphires, 
emeralds, and amethysts we may, with much pro- 
bability, accept this belief ; for we have seen that the 
sexes in at least one species of the genus differ 
greatly in colour. Witli some fishes, as with many 
of the lowest animals, splendid colours ma) be tlie 
direct result of the nature of their tissues and of tic 
surrounding conditions, without the aid of selection 
of any hind. The gold-fish {Cy^rinus judging 

from the analogy of tlie golden variety of the common 
carp, is perhaps a case in point, as it may owe it^ 

liitiv (Ic >Saiiit Vincent, in ‘Diet. Class, dliisU-Nat.' toin. 
p. 151 
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splendid colours to a siufjjle ahriipt variation, duo to the 
conditions to wliicdi tliis fisli lias beiui sul)je(?tod under 
confinement. It is, however, more probable that these 
colours have been intensified throiiuh artificial selec- 
tion, as this species has b(;cn caretully bred in China 
from a remote period.-^ Under natural conditions it 
does not seem probable that beings so liighly organised 
as iishes, and which live und(‘r such coni})lex relations, 
should become brilliantly coloured without suffering 
some evil or receiving some benefit from so great a 
change, and consequently without the intervention of 
natural selection. 

What, then, are we to conclude in regard to the 
many fishes, both sexes of which are splendidly 
coloured? i\[r. Wallace believes that the species 
which frequent reefs, whore corals and otluu* brightly- 
coloured organisms abound, are i>rightly eoloured in 
order to escape deffection by their enemies; but ac- 
cording to my recollection they were thus vimderod 
highly conspicuous. In the fresh-waters of the tropics 
there are no brill iantly-colou rod corals or otlier or- 
ganisms for the fishes to reseinbli'; yet many species 
ill the Amazons are beautifully coloured, and many of 


Owing to s<in'ic remarks (»n 
tliis subject, nuule in my work 
‘On the Variation of Animals 
under Domestication,’ Mr. W. 

Mayers (‘ Oil iiu'so Notes and 
Queries,’ Aug. 18(18, p. 12d) has 
scarclicd tlie ancient Chinese 
encyclupodias. Ho .^nds that 

^old-fish were first reared in 

confinement during the Sung 
Dynasty, which commenced 
A.T). OhO. the yc.'ir 1121) 

these Iishes ahuuuded. In 


anmher place it is said that 
since the year 1518 then' has 
been ‘‘produced at Hangchow a 
“variety called the lire-fish, 
“ from its intensely red colour. 
“It is universally admired, and 
“there is not a household whore 
“ it is not eulrivated, iji rivalry 
^"'asto it a a>lvur^ and as a source 
“ n\ profit.” 

‘WestminstiT Review/ July 
1867, p. 7. 
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the carnivorous CypriiiidaB in India are ornamented 
with “bright longitudinal lines of various tints.” 
Mr. McClelland, in describing these fishes, goes so far 
as to suppose that “ the peculiar brilliancy of their 
‘c colours ” serves as c‘ a better mark for king-fishers, 
“ terns, and other birds which are destined to keep the 
cc number of these fishes in check ; ” but at the present 
day few naturalists will admit that any animal has 
been made conspicuous as an aid to its own destruc- 
tion. It is possible that certain fishes may have been 
rendered conspicuous in order to warn birds and beasts 
of prey that they were unpalatable, as explained 
when treating of caterpillars ; but it is not, I believe, 
known that any fish, at least any fresh-water fish, 
is rejected from being distasteful to fish-devouring 
animals. On the whole, the most probable view in 
regard to the lishes, of which botli sexes are brilliantly 
coloured, is that their colours were acquired by the 
males as a sexual ornament, and wore transferred 
equally, or nearly so, to the other sex. 

We have now to consider whether, when the male 
diftors in a marked manner from the female in colour 
or in other ornaments, he alone has been modified, the 
variations being inherited by his male offspring alone ; 
or whether the female has been specially modified and 
rendered inconspicuous for the sake of protection, sucli 
modifications being inherited only by the females. It 
is impossible to doubt that colour has been gained by 
many fishes as a protection : no one can examine the 
speckled upper surface of a flounder^ and overlook its 
resemblance to the sandy bed of the sea on which it 

‘Indian Cyprinida;,’ by Mr. M‘Clellaud, ‘ Rcscarchc'^^. 

7 ('l. xix. part ii. 1839, p. 230. 
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lives. Certain fishes, moreover, can through the action 
of the nervous system change their colours in adapta- 
tion to surrounding objects, and that within a short 
time.^^ One of the most striking instances ever 
recorded of an animal being protected by its colour (as 
far as it can be judged of in preserved specimens), as 
well as by its form, is that given by Dr. Gunther of a 
pipe-fish, which, with its reddish streaming filaments, 
is hardly distinguishable from the sea-weed to which it 
clings with its prehensile tail. But the question now 
under consideration is whether the females alone have 
been modified for this object. We can see that one sex 
will not be modified through natural selection for the 
sake of protection more than the other, supposing both 
to vary, unless one sex is exposed for a longer peric -d to 
danger, or has less power of escaping from such clanger 
than the other ; and it does not appear that with fishes 
the sexes differ in these respects. As far as there is 
any difference, the males, from being generally smaller 
and from wandering more about, are exposed to greater 
danger than the females ; and yet, when the sexes 
differ, the males are almost always the more con- 
spicuously coloured. The ova are fertilised immedi- 
ately after being deposited ; and when this process 
lasts for several days, as in the case of the salmon,^^ 
the female, during the whole time, is attended by the 
male. After the ova are fertilised they are, in most 
cases, loft unprotected by both parents, so that the 
males and females, as far as oviposition is concerned, 
are equally exposed to danger, and both are equally 

“ G. Pouchet, L’Institut. 327, pi. xiv. and xv. 

W. 1, 1871, p. JL34. “ VaiToll, ‘ lirilish Fishes,' 

^ ‘Pw. Zoolo^j;. Sec.’ 18(55, p. vol. ii. p. 11. 
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important; for tho production of fertile ova; conse- 
quently the more or less hrightly-coloured individuals 
of either sex would be equally liable to be destroyed or 
preserved, and both would have an equal influence on 
the colours of their offspring. 

Certain fishes, belonging to several families, make 
nests, and some of them take care of their young when 
hatched. Both sexes of the bright coloured Grenilahrus 
massa and melops work together in building their nests 
with sea-weed, shells, But the males of certain 

fishes do all tho work, and afterwards take exclusive 
charge of the young. This is the case with tho dull- 
coloured gobies,^® in which the sexes are not known to 
differ in colour, and likewise with the sticklebacks 
(Gasterosteus), in which the males become brilliantly 
coloured during tho spawning season. The male of the 
smooth-tailed sticklebu'^k (G. leiunis) performs tho 
duties of a nurse with exemplary care and vigilanoH 
during a long time, and is continually employed in 
gently leading back the young to tho nest, when the\ 
stray too far. He courageously drives away all enemicH 
including the females of his own species. It would 
indeed be no small relief to the male, if the female, 
after depositing her eggs, were immediately devoured 
by some enemy, for he is forced incessantly to drive 
her from the nest/^^ 

The males of certain other fishes inhabiting Soutli 
America and Ceylon, belonging to two distinct Orders, 

^ According to the observa- See Mr. Wariugtoii’s most 

tions oi M, Gmbo; see Giin- intcrestfng description of 
ther’s ‘ Kccord of Zoolog. Litera- habits of the Qastervsteus 
tore,’ 1865, p. 194. in ‘ Annals and Mag. of 

3® Cuvier, ‘Rfegne Auimai,' Hist.’ NoveinUjr i8§§f 

yo], ii. 182‘>, ]). 242. 
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hare the extraordinary habit of hatching within their 
mouths, or branchial cavities, the eggs laid by the 
females.^® I am informed by Professor Agassiz that 
the males of the Amazonian species which follow this 
habit, “not only are generally brighter than the 
females, but the difference is greater at the spawning- 
“ season than at any other time.’* The species of Geo- 
phagus act in the same manner ; and in this genus, a 
(conspicuous protuberance becomes developed on the 
forehead of the males during the breeding-season. 
With the various species of Chromids, as Professor 
Agassiz likewise informs me, sexual differences in 
colour may be observed, “ whether they lay their eggs 
‘‘ in the water among aquatic plants, or deposit them in 
“ holes, leaving them to come out without further care, 
“ or build shallow nests in the river mud, over which 
“ they sit, as our Pomotis does. It ought also to bo 
“ observed that these sitters are among the brightest 
“ species in their respective familie s ; for instance, 
“ Hygrogonus is bright green, with large black ocelli, 
“ encircled with the most brilliant red,” Whether 
with all the species of Chromids it is the male alone 
which sits on the eggs is not known. It is, however, 
manifest that the fact of the eggs being protected 
or unprotected by the parents, has had little or no 
influence on the differences in colour between the 
sexes. It is further manifest, in all the cases in which 
the males take exclusive charge of the nests and young, 
that the destruction of the brighter-coloured males 
would be far more iiiflaential on the character of the 

Pro!'. W}'iiian, in ‘ Troc. Piiys.’ Nov. 1, 1866, p. 7H. Dr, 
liustou Soc. ol‘ Nat. Hist.’ Sept. Guntlier has likewise desciibed 
15, 1857. Also jProf. Turner, other cases, 
ill ‘Journal of Anatomy and 
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race, than the destruction of the brighter-coloured 
females ; for the death of the male during the period of 
incubation or nursing would entail the death of the 
young, so that they could not inherit his peculiarities ; 
yet, in many of these very cases the males are more 
conspicuously coloured than the females. 

In most of the Lophohranchii (Pipe-fish, Hippo- 
campi, &c.) the males have either marsupial sacks or 
hemispherical depressions on the abdomen, in whicli 
the ova laid by the female are hatched. The males 
also shew great attachment to their youiig.^® Tlie 
sexes do not commonly differ much in colour; but Dr. 
Gunther believes that the male Hippocampi are rathe' 
brighter than the females. The genus Solenostoma, 
however, ofiers a curious exceptional case,^° for tlu' 
female is much more vividly-coloured and spotted than 
the male, and she alone has a marsupial sack au<l 
hatches the eggs; so that the female of Solenostoiun 
differs from all the other Lophohranchii in this latter 
respect, and from almost all other fishes, in being more 
brightly-coloured than the male. It is improbal)l(‘ 
that this remarkable double inversion of character in 
the female should be an accidental coincidence. As tlie 
males of several fishes, which take exclusive charge ol 
the eggs and young, are more brightly coloured tlian 
the females, and as here the female Soleiiostoma tak('.s 
the same charge and is brighter than the male, it 
might be argued that the conspicuous colours of that 
sex which is the more important of the two for the 

Yarrcll, ‘Hist, of British ‘The of Zanzibar,' 

Fishes,’ vol. ii. 1836, pi>. 321), (Jol. Playfair, 1806, p. 137, li:»' 
3;j,8. re-examincil tlic specimens, ai"‘ 

Dr. (liluther, since publish- lias given me Jhe above 
ng an account of this species in lion. 
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welfare of the offspring, must be in some manner 
protective. But from the large number of fishes, of 
which the males are either permanently or periodically 
brighter than the females, but whose life is not at all 
more important for the welfare of the species than that 
of the female, this view can hardly be maintained. 
When we treat of birds we shall meet with analogous 
cases, where there has been a complete inversion of the 
usual attributes of the two sexes, and we shall then 
give what appears to be the probable explanation, 
namely, that the males have selected the more attrac- 
tive lemales, instead of the latter having selected, in 
accordance with the usual rule throughout the animal 
kingdom, the more attractive males. 

On the whole we may conclude, that with most fishes, 
in which the sexes differ in colour or in other orna- 
mental characters, the males originally varied, with 
their variations transmitted to the same sox, and 
accumulated through sexual selection by attracting 
or exciting the females. In many cases, however, such 
cliaracters have been transferred, either partially or com- 
pletely, to the females. In other cases, again, both sexes 
have been coloured alike for the sake of protection ; but 
iu no instance does it appear that the female alone has 
had her colours or other characters specially modified 
tor this latter purpose. 

The last point which need be noticed is that fishes 
arc known to make various noises, some of which are 
described as being musical- Dr. Dufosse, who has 
(‘Specially attended ‘to this subject, says that the 
sounds are voluntarily produceii in several ways by 
iliffcrent fishes ^ by the friction of the pba ryiigoal bones 

by the vibration of certain muscles iitiached to the 
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swim-bladder, wbich serves as a resounding board — and 
by the vibration of the intrinsic muscles of the swim- 
bladder. By this latter means the Trigla produces 
pure and long-drawn sounds which range over nearly 
an octave. But the most interesting case for us is 
that of two species of Ophidium, in which the males alone 
are provided with a sound-producing apparatus, con- 
sisting of small movable bones, with proper muscles, in 
connection with the swim-bladder.^^ The drumming 
of the Umbrinas in the European seas is said to be 
audible from a depth of twenty fathoms ; and the 
fishermen of Eochelle assert “that the males alone 
“ make the noise during the spawning-time ; and that 
“ it is possible by imitating it, to take them without 
“ bait.” From this statement, and more especially 
from the case of Ophidium, it is almost certain that in 
this, the lowest class of the Vertebrata, as with so many 
insects and spiders, sound-producing instruments have, 
at least in some cases, been developed through sexual 
selection, as a means for bringing the sexes together. 


Amphibians. 

Urodela. — I will begin with the tailed amphibiaiLS. 
The sexes of salamanders or newts often differ mucli 
both in colour and structure. In some species pre- 
hensile claws are developed on the fore-legs of the 

‘ Comptes Reudus.’ Tom. Zouteveen, in the Dutch traus- 
xlvi. 1858, p. 353. Tom. xlvii. lation of this work (vol. ii i P- 
1858, p. 916. Tom. liv. 1862, 36), ^ves some further particu- 

p. 393. The noise made by the lars on the sounds made b> 
Umbrinas (Scixna aquila), is fishes. 

said by some authors to be The Rev. 0. Kingsley, ^ 

more like that of a flute or ‘ Nature,’ Mfty 1870, p. 40. 
organ, than drumming ; Dr. 
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males during the breeding-season : and at this season 
in the male Triton pahnipes the hind-feet are provided 
with a swimming-web, which is almost completely 
absorbed during the winter ; so that their feet then 
resemble those of the female.*® This structure no 
doubt aids the male in his eager search and pursuit of 
the female. Whilst courting her he rapidly vibrates 
the end of his tail. With our common newts {Tritmi 
pmctatm and eristatus) a deep, much indented crest is 




Fig. .S2. Triton eristatus (half natural size, from Bell’s *Britl!)h Reptiles '). 
Upper figure, male dnring the breeding season; lower figure, female. 

developed along the back and tail of the male during 
the breeding-season, which disappears during the 
winter. Mr. St. George Mivart informs me that it is 
not furnished with muscles, and therefore cannot be 
used for locomotion. As during the season of courtship 
it becomes edged wi^h bright colours, there can hardly 
he a doubt that it is a masculine ornament. In many 

species the body presents strongly contrasted, though 

« 

** Bell, ‘ History oi’ British Keptiles,* 2u(l edit. 184y, pp, 100-169. 
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lurid tints, and these become more vivid during the 
breeding-season. The male, for instance, of our 
common little newt {Triton piinetatus) is “ brownish- 
''grey above, passing into yellow beneath, which in 

the spring becomes a rich bright orange, marked 
“everywhere with round dark spots.” The edge of 
the crest also is then tipped with bright red or violet. 
The female is usually of a yellowish-brown colour with 
scattered brown dots, and the lower surface is often 
quite plain.**^ The young are obscurely tinted. The 
ova are fertilised during the act of deposition, and are 
not subsequently tended by either parent. We may 
therefore conclude that the males have acquired their 
strongly -marked colours and ornamental appendages 
through sexual selection ; these being transmitted 
either to the male offspring alone, or to both sexes. 

Anura or Batrachia . — With many frogs and toadw 
the colours evidently serve as a protection, such as 
the bright green tints of tree frogs and the obscure 
mottled shades of many terrestrial species. The most 
conspicuously-coloured toad which I ever saw, tlio 
Phryniscus nigricanSy*^ had the whole upper surfaci) 
of the body as black as ink, with the soles of the feet 
and parts of the abdomen spotted with the bright('st 
vermilion. It crawled about the bare sandy or open 
grassy plains of La Plata under a scorching sun, and 
could not fail to catch the eye of every passing creature. 
These colours are probably beneficial by making 
animal known to all birds of prey as h nauseous mouthful. 

^ Bell, ‘History of British ‘Zoology of the Voyagt* of 

Reptiles; 2nd edit. 1849, pp. the “Bea-ief»» 1843. Holl, 
146, 151. ibid. p. 49. 
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In Nicaragua tliero is a little frog ‘‘ dressed in a 
‘‘ bright livery of red and blue ” wliicli does not 
conceal itself like most other species, but hops about 
during the daytime, and Mr. Belt says that as soon 
as he saw its happy sense of security, he felt sure that 
it was uneatable. After several trials he succeeded in 
tempting a young duck to snatch up a young one, but 
it was instantly rejected ; and the duck “ went about 

jerking its head, as if trying to throw off some 
“ unpleasant taste.’* 

With respect to sexual differences of colour. Dr. 
(diinther does not know of any striking instance either 
with frogs or toads ; yet he can often distinguish the 
male from the female by the tints of the former being 
a little more intense. Nor docs he know of any strik- 
ing difference in external structure between the sexes, 
excepting the prominences which become developed 
during the breeding-season on the front legs of the 
male, by which he is enabled to hold the female.**^ It 
is surprising that these animals have not acquired 
more strongly-marked sexual characters ; for though' 
cold-blooded their passions are strong. Dr. Gunther 
informs me that he has several times found an unfortu- 
nate female toad dead and smothered from having been 
so closely embraced by throe or four males. Frogs 
have been observed by Professor Hoffman in Giessen 
lighting all day long during the breeding- season, and 
with so much violence that one had its body ripped open. 

^ * The Naturalist in Nicara- ties on the thorax and cei tain 
gua,’ 1874, p. 321. ’* rugosities on the lingers, which 

The male alone of the Biifo perhap.s subserve the same end 
i^ikimmensis (Dr. Anderson, as the above-mentioned promi- 
‘ i^roc. Zoolog. <^oc.^ 1871, p. nenccs. 

‘AM) has two j.Jatc-liko callosi- 
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Frogs and toads offer one interesting sexual differ- 
ence, namely, in tne musical powers possessed by the 
males; but to speak of music, when applied to the 
discordant and overwhelming sounds emitted by male 
bull-frogs and some other species, seems, according 
to our taste, a singularly inappropriate expression. 
Nevertheless, certain frogs sing in a decidedly pleasing 
manner. Near Eio Janeiro I used often to sit in the 
evening to listen to a number of little Hylse, perched 
on blades of grass close to the water, which sent forth 
sweet chirping notes in harmony. The various sounds 
are emitted chiefly by the males during the breeding- 
season, as in the case of the croaking of our common 
frog."*® In accordance with this fact the vocal organs 
of the males are more highly-developed than those of 
the females. In some genera the males alone are 
provided with sacs which open into the larynx.^® For 
instance, in the edible frog {Rana eseulenta) the sacs 
“ are peculiar to the males, and become, when filled 
“with air in the act of croaking, large globular 
“ bladders, standing out one on each side of the head, 
“near the corners of the mouth.” The croak of the 
male is thus rendered exceedingly powerful; whilst 
that of the female is only a slight groaning noise.®® 
In the several genera of the family the vocal organs 
differ considerably in structure, and their development 
in all cases may be attributed to sexual selection. 

Bell. ‘ History of Britigh Cyclop, of Anat, and Phys.* vol. 
Reptiles,’ 1849, p. 93. iv. p. 1603. 

** J. Bishop, in ‘ Todd’s Boll,Jbid. pp. lliJ-114. 
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Chelonia. — Tortoises and turtles do not offer well- 
marked sexual differences. In some species, tlie tale of 
the male is longer than that of the female. In some, 
the plastron or lower surface of the shell of the male 
is slightly concave in relation to the hack of the 
female. The male of the mud-turtle of the XJnitefl 
States {Glirysemys iiicta) has claws on its front feet 
twice as long as those of the female; and these are 
used when the sexes unite.®^ With the huge tortoise 
of the Galapagos Islands (Testudo nigra) the males are 
said to grow to a larger size than the females : during 
the pairing-season, and at no other time, the male 
utters a hoarse bellowing noise, which can he heard 
at the distance of more than a hundred yards ; the 
female, on the other hand, never uses her voice.®^ 

With the Testudo elegans of India, it is said “ that the 
“ combats of the males may be heard at some distance, 
“ from the noise they produce in butting against each 
‘other.” 

CroGodilia, — The sexes apparently do not differ in 
colour ; nor do I know that the males fight together, 
though this is probable, for some kinds make a pro- 
digious display before the females. Bartram®^ de- 
scribes the male alligator as striving to win the female 
by splashing and roaring in the midst of a lagoon, 
‘‘ swollen to an extent ready to burst, with its head 
‘ and tail lifted up, he springs or twirls round on the 

Mr. 0. J. Mayiia?d, ‘ The the “ Beagle,” * 1845, p. 384. 

Ainercian Naturalist,’ Dec. “ Dr. Giinthcr, ‘ Ueptiles of 
ISSOf p. 556. British India, * 1804, p. 7. 

® See my ‘ nVournal of Re- ^ ‘ 4 ravels tlirough Carolina 
searches during the Voyage of &c., 1791, p. 128. 
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“ surfilce of the water, like an Indian chief rehearsing 
his feats of war.” During the season of love, a musky 
odour is emitted by the submaxiliary glands of the 
crocodile, and pervades tlieir haunts.®^ 

0]pliidia.-~ J)x, Gunther informs me that the males 
are always smaller than the females, and generally have 
longer and slenderer tails ; but he knows of no other 
difference in external structure. In regard to colour, 
he can almost always distinguish the male from the 
female by his more strongly-pronounced tints ; thus 
the black zigzag band on the back of the male English 
viper is more distinctly defined than in the female. 
The difference is much plainer in the rattle-snakes of 
N. A mci ica, the male of which, as the keeper in the 
Zoological Gardens shewed mo, can at once be distin- 
guished from the female by having more lurid yellow 
about its whole body. In S. Africa the Bucei)halm 
capensis presents an analogous difference, for the 
female ‘‘ is never so fully variegated with yellow on 
“ the sides as the male.” The male of the Indian 
Dipsas cynodon, on the other hand, is blackish-brown, 
with the belly partly black, whilst the female is reddish 
or yellowish-olive, with the belly either uniform yellow- 
ish or marbled with black. In the Tragops dhpar of 
the same country the male is bright green, and the 
female bronze-coloured.^’^ No doubt the colours of some 
snakes are protective, as shewn by the green tints of 
tree-snakes, and the various mottled shades of the 
species which live in sandy places ,* but it is doubtful 
whether the colours of many kinds, for instance of the 

“ Owen, ‘ Anatomy of Verte- pi. x. 
brates,’ vol. i. 1866, p. 615. Dr. A. Gunther, 

“ Sir Andrew Smith, ‘ Zoolog. of British InditV ffjiy 
of S. Africa : Ueptilia/ 1849, ])p. 304, 308, 
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common English snake and viper, serve to conceal 
tiiem ; and tliis is still more doubtful with the many 
foreign species which arc coloured with extreme 
elegance. The colours of certain species are very 
different in the adult and young states.®® 

During the breeding-season the anal scent -glands of 
snakes are in active function ; and so it is with the 
same glands in lizards, and as we have seen with the 
submaxiliary glands of crocodiles. As the males of 
most animals search for the females, these odoriferous 
glands probably servo to excite or charm the female, 
rather than to guide her to the spot where the male 
may be found. Male snakes, though appearing so 
sluggish, are amorous ; for many have been observed 
crowding round the same female, and even round her 
dead body. They are not known to fight togetlier from 
rivalry. Their intellectual powers are higher than 
might have been anticipated. In the Zoological Gardens 
they soon learn not to strike at the iron bar with which 
their cages are cleaned ; and Dr. Keen of Philadelphia 
informs me that some snakes which he kept learned after 
four or five times to avoid a noose, with which they were 
at first easily caught. An excellent observer in Ceylon, 
jMr. E. Layard, saw®° a cobra thrust its head through a 
narrow hole and swallow a toad. “ With this encum- 
“ brance he could not withdraw himself ; finding this, 
“ he reluctantly disgorged the precious morsid, which 
“ began to move off ; this was too much for snake 
“philosophy to bear, and the toad was again seized* 
‘*and again wasfc the snake, after violent efforts to 

“ Dr. Stoliezka, ‘Journal of brutes,* vol. i. 1866, p. 616. 
Asiatic Soc. of Bengal,’ vol. ‘Rambles in Ceylon,* in 

xxxix. 1870, 205, 211. ‘Annals and Mag. of Mat. Hist.’ 

** Owen, ‘ Anatomy of Verte- 2iul series, vol. ix. 1852, p. 336 
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escape, compelled to part with its prey. This time, 
however, a lesson had been learnt, and the toad was 
seized by one leg withdrawn, and then swallowed in 
triumph.” 

The keeper in the Zoological Gardens is positive 
that certain snakes, for instance Crotalus and Python, 
distinguish him from all other persons. Cobras kept 
together in the same cage apparently feel some attach- 
ment towards each other.®^ 

It does not, however, follow because snakes have 
some reasoning power, strong passions and mutual 
affection, that they should likewise be endowed with 
sufficient taste to admire brilliant colours in their 
partners, so as to lead to the adornment of the species 
through sexual selection. Nevertheless, it is difficult 
to account in any other manner for the extreme beauty 
of certain species ; for instance, of the coral-snakes of 
S. America, which are of a rich red with black and 
yellow transverse bands. I well remember how much 
surprise I felt at the beauty of the first coral- snake 
which I saw gliding across a path in Brazil. Snakes 
coloured in this peculiar manner, as Mr. Wallace states 
on the authority of Dr. Gunther,®* are found nowhere 
else in the world except in S. America, and here no 
less than four genera occur. One of these, Elaps, is 
venomous; a second and widely-distinct genus is 
doubtfully venomous, and the two others are quite 
harmless. The species belonging to these distinct 
genera inhabit the same districts, and are so like each 
other that no one ‘‘ but a naturalist would distinguish 
‘‘ the harmless from the poisonous kinds.” Hence, as 

" Dr, Giinther, ‘Reptiles of ‘ Wcstminstt;r Review, 

British India,’ 1864, p. 340 July 1st, 1867, p. 32. 
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Mr. Wallace believes, the innocuous kinds Lave 
probably acquired their colours as a protection, on the 
principle of imitation ; for they would naturally be 
thought dangerous by their enemies. The cause, 
however, of the bright colours of the venomous Elaps 
remains to be explained, and this may perhaps be 
sexual selection. 

Snakes produce other sounds besides hissing. The 
deadly Eehis carinata has on its sides some oblique 
rows of scales of a peculiar structure with serrated 
edges ; and when this snake is excited these scales are 
rubbed against each other, which produces ‘‘ a curious 
“ prolonged, almost hissing sound.'’ With respect 
to the rattling of the rattle-snake, we have at last 
some definite information : for Professor Aughey 
states,** that on two occasions, being himself unseen, 
he watched from a little distance a rattle-snake coiled 
up with head erect, which continued to rattle at short 
intervals for half an hour : and at last he saw another 
snake approach, and when they met they paired. 
Hence he is satisfied that one of the uses of the rattle 
is to bring the sexes together. Unfortunately he did 
not ascertain whether it was the male or the female 
which remained stationary and called for the other. 
But it by no means follows from the above fact that 
the rattle may not be of use to these snakes in other 
ways, as a warning to animals which would otherwise 
attack them. Nor can I quite disbelieve the several 
accounts which have appeared of their thus paralysing 
their prey with fcar. Some other snakes also make a 
distinct noise by rapidly vibrating their tails against 

Dr. Andeison, ‘ Proc. Zoolog. ‘ 'i'he American Nalmalist,' 

Soc.* 1871, p. 196. 1873, p. 85. 
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tlio surrounding stalks of plants ; and I have myself 
heard this in the case of a Trigonocephalus in S. 
America. 

Lacertilia . — The males of some, probably of many 
kinds of lizards, fight together from rivalry. Thus the 
arboreal Anolis cristatellus of S. America is extremely 
pugnacious : During the spring and early part of the 
“summer, two adult males rarely meet without a 
“ contest. On first seeing one another, they nod their 
“ heads up and down three or four times, and at the 
“ same time expanding the frill or pouch beneath the 
“throat; their eyes glisten with rage, and after 
“ waving their tails from side to side for a few seconds, 
“ as if to gather energy, they dart at each other 
“ furiously, rolling over and over, and holding firmly 
“ with their teeth. The conflict generally ends in one 
“of the combatants losing his tail, which is often 
“ devoured by the victor.'* The male of this species is 
considerably larger than the female ; and this, as far 
as Dr. Gunther has been able to ascertain, is the 
general rule with lizards of all kinds. The male 
alone of the GyrtodacUjlus ruUdus of the Andaman 
Islands possesses pre-anal pores; and these pores, 
judging from analogy, probably serve to omit an 
odour.®® 

The sexes often differ greatly in various external 
characters. The male of the above-mentioned Anolis 
is furnished with a crest which runs along the back 
and tail, and can be erected at pleasure; but of this 
crest the female does not exhibit |i trace. In tlu‘ 

Mr. N.L. Austen kept these ^ Stoliezka, ‘ Journal ot 
animals alive for a considerable Asiatic Soc. of Bengal,’ vol. 
time; sec ‘Land and Water/ xxxiv. 1870, p. IjG. 

July 1867, p. 9. 
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Indian Cophotis cetjlaniea^ the female has a dorsal crest, 
though much less developed than in the male ; and so 
it is, as Dr. Griiiither informs me, with the females of 
many Iguanas, Chameleons, and other lizards. In some 
species, however, the crest is equally developed in both 
sexes, as in the Iguana tuberculata. In the genus 
Sitana, the males alone are furnished with a large 
throat-pouch (fig. 33), which can be folded up like a 
fan, and is coloured blue, black, and red ; but these 
splendid colours are exhibited only during the pairing- 
season. The female does not possess even a rudiment 
of this appendage. In the ^ 

Anolis cristatelluSj accord- - 

ing to Mr. Austen, the 
throat pouch, which is 

bright red marbled with | 

yellow, is present in the 

female, though in a rudi- 

mental condition. Again, 

in certain other lizards, 

iig. 33. Sitana minor. Male N\ith the 

both sexes are equally K"lar pouch expanded Ctiom Giinlb r’ri 
^ ‘ Reptiles oflndia'). 

well provided with throat 

pouches. Here we see with species belonging to 
the same group, as in so many previous cases, the 
same character either confined to the males, or more 
largely developed in them than in the females, or 
again equally developed in both sexes. The little 
lizards of the genus Draco, which glide through the 
air on their rib-supported parachutes, and which in 
the beauty of tkeir colours baffle description, are 
furnished with skinny appendages to the throat “ like 
the wattles of gallinaceous birds.” These become 
erected when the animal is excited. They occur in 
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both sexes, but are best developed when the male 
arrives at maturity, at which age the middle appendage 
is sometimes twice as long as the head. Most of the 
species likewise have a low crest running along the 
neck; and this is much more developed in the full- 
grown males than in the females or young males.®^ 

A Chinese species is said to live in pairs during the 
spring ; “ and if one is caught, the other falls from the 
“ tree to the ground, and allows itself to be captured 
“with impunity,” — I presume 
from despair.®® 

There are other and much 
more remarkable difierences 
between the sexes of certain 




Fig. 34. Oeratophora Stoddurtii. 
Upppr figure, male ; lower figure, 
female. 


lizards. The male of Gera- 
tophora aspera bears on the 
extremity of his snout an ap- 
pendage half as long as tin: 
head. It is cylindrical, covered 
with scales, flexible, and ap- 
parently capable of erection: 
in the female it is quite rudi- 


mental. In a second species of the same genus a 
terminal scale forms a minute horn on the summit 


of the flexible appendage; and in a third species 
(0. Stoddartii, fig. 34) the whole appendage is 
converted into a horn, which is usually of a white 


colour, but assumes a purplish tint when the animal is 


All the foregoing statements 
and quotations, in regard to 
Cophotis, ISitana and Draco, as 
well as the following facts in 
regard to Oeratophora and Oha- 
ma3leon, are from Dr. Gunther 


himself, or from his magnificent 
work on the * Reptiles of British 
India,’ Ray Soc. 1864, pp. 122, 
130, 135. 

®®Mr. Swinh^e, ‘ Proc. Zoolog. 
Soc.’ 1870, p. 240. 
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excited. lu the adult male of this latter species the 
horn is half an inch in length, but it is of quite 
minute size in the female and in the young. These 
appendages, as Dr. Gunther has remarked to me, may 



Fiff. 36. ChRni®l(*o Wforcns. Upper figure, male; lower figure, female. 


be compared with the combs of gallinaceous birds, and 
apparently serve as ornaments. 

In the genus Ohammleon we come to the acme of 
<5ifference between the sexes. The upper part of the 
skull of the male 0. hifureus (tig. 35), an inhabitant of 

2n 
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Madagascar, is produced into two great, solid, bony 
projections, covered with scales like the rest of the 
head ; and of this wonderful modification of structure 
the female exhibits only a rudiment. Again, in 
Ghamsdeo Otvenii (fig. 36), from the West Coast of 
Africa, the male bears on his snout and forehead three 
curious horns, of which the female has not a trace. 
These horns consist of an excrescence of bone covered 
with a smooth sheath, forming part of the general 



Fig. 36, Chamaeleo Owenif. Upper figure, male ; lower figure, female. 

integuments of the body, so that they are identical in 
structure with those of a bull, goat, or other sheath- 
horned ruminant. Although the three horns differ so 
much in appearance from the two great prolongations 
of the skull in (7. hifurem, we can hardly doubt that 
they serve the same general purpovie in the economy of 
these two animals. The first conjecture, which will 
occur to every one, is that they are useij by the males 
for fighting together ; and as these animals are very 
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quarrelsome,®® this is probably a correct view. Mr. T. 
W. Wood also informs me that he once watched two 
individuals of (7. pumilus fighting violently on the 
branch of a tree; they flung their heads about and 
tried to bite each other ; they then rested for a time 
and afterwards continued their battle. 

With many lizards the sexes differ slightly in colour, 
the tints and stripes of the males being brighter 
and more distinctly defined than in the females. 
This, for instance, is the case with the above Oophotis 
and with the Acanthodactylus capensis of S. Africa. In 
a Cordylus of the latter country, the male is either 
much redder or greener than the female. In the 
Indian Caloies mgrilahris there is a still greater differ- 
ence ; the lips also of the male are black, whilst those 
of the female are green. In our common little vivipar- 
ous lizard {Zootoca vivipara) “ the under side of the 
“body and base of the tail in the male are bright 
“ orange, spotted with black ; in the female these parts 
“ are pale-greyish-green without spots.’^ We have 
seen that the males alone of Sitana possess a throat- 
pouch ; and this is splendidly tinted with blue, black, 
and red. In the Proctotretus tenuis of Chile the male 
alone is marked with spots of blue, green, and coppery- 
red.'^^ In many cases the males retain the same colours 
throughout the year, but in others they become much 
brighter during the breeding-season ; I may give as an 

Dr. Bacholz, ‘ Monatsbe- Bell, p. 8. For the Lizards of 

richt K. Preuss. Akad.’ Jan. S. Africa, see ‘Zoology of S. 

1874, p. 78. Africa : Reptiles,* by Sir Andrew 

™ Bell, ‘History of 'i British Smith, pi. 25 and 39. For the 

Reptiles,* 2nd edit. 1849, p. 40. Indian Oalotes, see ‘ Reptiles of 

For Proctotretus see ‘ Zoo- British India,* by Dr. Giinther, 

l^^gy of the Vcwage of the p. 143. 

“Beagle**: Reptiles,’ by Mr. 



548 


THE DESCENT OF MAN. 


Part II. 


additional instance the Caiotes maria, which at this 
season has a bright red nead, the rest of the body 
being green.^^ 

Both sexes of many species are beautifully coloured 
exactly alike ; and there is no reason to suppose that 
such colours are protective. No doubt with the bright 
green kinds which live in the midst of vegetation, this 
colour serves to conceal them ; and in N. Patagonia I 
saw a lizard (Proetotreius muliimoGulatm) which, when 
frightened, flattened its body, closed its eyes, and then 
from its mottled tints was hardly distinguishable from 
the surrounding sand. But the bright colours with 
which so many lizards are ornamented, as well as their 
various curious appendages, were probably acquired by 
the males as an attraction, and then transmitted either 
to their male offspring alone, or to both sexes. Sexual 
selection, indeed, seems to have played almost as im- 
portant a part with reptiles as with birds; and the 
less conspicuous colours of the females in comparison 
with the males cannot be accounted for, as Mr. Wallace 
believes to be the case with birds, by the greater 
exposure of the females to danger during incubation. 

Giinther in ‘ Proc. Zoolog. Soc.’ 1870, p. 778, with a coloured 
figure. 
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CHAPTEB Xin. 

Seoondaby Sexual Ghabacteus of Birds. 

Sexual differences— Law of battle — Special weapons — Vocal organs 
— Instrumental music — Love-antics and dances — Decorations, 
permanent and seasonal — Double and single annual moults — 
Display of ornaments by the males. 

Secondary sexual characters are more diversified and 
conspicuous in birds, though not perhaps entailing 
more important changes of structure, than in any other 
class of animals. I shall, therefore, treat the subject 
at considerable length. Male birds sometimes, though 
rarely, possess special weapons for fighting with each 
other. They charm the female by vocal or instru- 
mental music of the most varied kinds. They are 
ornamented by all sorts of combs, wattles, protuber- 
ances, horns, air-distended sacks, top-knots, naked 
shafts, plumes and lengthened feathers gracefully 
springing from all parts of the body. The beak and 
naked skin about the head, and the feathers, are often 
gorgeously coloured. The males sometimes pay tlieir 
court by dancing, or by fantastic antics performed either 
on the ground or in the air. In one instance, at least, 
the male emits a musky odour, which we may suppose 
serves to charm or excite the female ; for that excellent 
observer, Mr. Eamsay,^ says of the Australian musk-duck 

* ‘ Ibis,’ vol. iii. (new scries), 1807, p. 414. 
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(Btziura lobata) that the smell which the male emits 
during the summer months is confined to that sex, 
‘‘ and in some individuals is retained throughout the 
“year; I have never, even in the breeding-season, 
“ shot a female which had any smell of musk.” So 
powerful is this odour during the pairing-season, that 
it can be detected long before the bird can be seen.'^ 
On the whole, birds appear to be the most aesthetic of 
all animals, excepting of course man, and they have 
nearly the same taste for the beautiful as we have. 
This is shewn by our enjoyment of the singing of 
birds, and by our women, both civilised and savage, 
decking their heads with borrowed plumes, and using 
gems which are hardly more brilliantly coloured than 
the naked skin and wattles of certain birds. In man, 
however, when cultivated, the sense of beauty is 
manifestly a far more complex feeling, and is associated 
with various intellectual ideas. 

Before treating of the sexual characters with which we 
are here more particularly concerned, I may just allude 
to certain diflferences between the sexes which appa- 
rently depend on differences in their habits of life ; for 
such cases, though common in the lower, are rare in the 
higher classes. Two humming-birds belonging to the 
genus Eustephanus, which inhabit the island of Juaii 
Fernandez, were long thought to be specifically 
distinct, but are now known, as Mr. Gould informs me, 
to be the male and female of the same species, and 
they differ slightly in the form of the beak. le 
another genus of humming-birds (Grypus), the beak of 
the male is serrated along the margin and hooked at 

Gould, ‘Handbook to the Birds of Australia/ 1805, vol. a- 
p. 383. 
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the extremity, thus differing much from that of the 
female. In the Neomorpha of New Zealand, there is, 
as we have seen, a still wider difference in the form of 
the beak in relation to the manner of feeding of 
the two sexes. Something of the same kind has been 
observed with the goldfinch (Garduelis elegam)^ for 1 
am assured by Mr. J. Jenner Weir that the bird- 
catchers can distinguish the males by their slightly 
longer beaks. The flocks of males are often found 
feeding on the seeds of the teazle (Dipsacus), which they 
can reach with their elongated beaks, whilst the females 
more commonly feed on the seeds of the betony or 
Scrophularia. With a slight difference of this kind 
as a foundation, we can see how the beaks of the two 
sexes might be made to differ greatly through natural 
selection. In some of the above cases, however, it is 
possible that the beaks of the males may have been 
first modified in relation to their contests with other 
males ; and that this afterwards led to slightly changed 
habits of life. 

Law of Battle . — Almost all male birds are extremely 
pugnacious, using their beaks, wings, and legs for fight- 
ing together. We see this every spring with our robins 
and sparrows. The smallest of all birds, namely the 
humming-bird, is one of the most quarrelsome. Mr. 
Gosse ® describes a battle in which a pair seized hold of 
each other’s beaks, and whirled round and round, till 
they almost fell to the ground ; and M. Montes de Oca, 
in speaking of another genus of humming-bird, says that 
two males rarely meet without a fierce aerial encounter ; 

* Quoted by Mr. Gould, ‘ Introduction to the Trochilidas* 1861, 
p. 29. 
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when kept in cages “ their fighting has mostly ended 
“in the splitting of the tongue of one of the two, 
“ which then surely dies from being unable to feed.” ^ 
With Waders, the males of the common water-hen 
{Gallinula chloropus) “ when pairing, fight violently for 
“ the females : they stand nearly upright in the water 
“and strike with their feet.” Two were seen to be 
thus engaged for half an hour, until one got hold of 
the head of the other, which would have been killed 
had not the observer interfered ; the female all the time 
looking on as a quiet spectator.^ Mr. Bly th informs me 
that the males of an allied bird {QoMcrex cristatus) 
are a third larger than the females, and are so pugna- 
cious during the brooding-season that they are kept by 
the natives of Eastern Bengal for the sake of fight- 
ing. Various other birds are kept in India for the 
same purpose, for instance, the bulbuls {Pycnonotus 
hwmorrhous) which “ fight witli great spirit.” ® 

The polygamous rufi* {Machetes pugnax, fig. 37) is 
notorious for his extreme pugnacity ; and in the spring, 
the males, which are considerably larger than tlic 
females, congregate day after day at a particular spot, 
where the females pro])oso to lay their eggs. TIio 
fowlers discover these spots by the turf being trampled 
somewhat bare. Here they fight very much like game 
cocks, seizing each other wdth their beaks and striking 
with their wings. Tlie great ruff of feathers round 
the neck is then erected, and according to Col. Montagu 
“ sweeps the ground as a shield to defend the more 
tender parts ; ” and this is the onl}^ instance known to 
me in the case of birds of any structure serving as a 

* Gould, ibid. p. 5*2. p. .*127. 

® W. Thompson, ‘Nat. Hist. ® Jerdon, ‘Birds of lndi;i, 
of Ireland : Birds,’ vul. ii. 1850, 1853, vol. ii. p. 96. 
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kill each other ; but Montagu observed that their 
pugnacity becomes greater during the spring, when the 
long feathers on their necks are fully developed ; and 
at this period the least movement by any one bird 
provokes a general battle.’ Of the pugnacity of web- 
footed birds, two instances will suffice : in Guiana 
‘‘ bloody fights occur during the breeding-season 
“between the males of the wild musk-duck {Gairina 
“ moschata) ; and where these fights have occurred the 
“ river is covered for some distance with feathers.” ® 
Birds which seem ill-adapted for fighting engage in 
fierce conflicts ; thus the stronger males of the pelican 
drive away the weaker ones, snapping with their huge 
beaks and giving heavy blows with their wings. Male 
snipe fight together, “ tugging and pushing each other 
“ with their bills in the most curious manner imagin- 
“ able.” Some few birds are believed never to fight ; 
this is the case, according to Audubon, with one of 
the woodpeckers of the United States {Piou sauratus), 
although “ the hens are followed by even half a dozen 
“ of their gay suitors.” ® 

The males of many birds are larger than the females, 
and this no doubt is the result of the advantage gained 
by the larger and stronger males over their rivals 
during many generations. The difference in size 
between the two sexes is carried to an extreme point 
in several Australian species; thus the male musk- 
duck (Biziura), and the male Cincloramphus cruralis 
(allied to our pipits) are by measurement actually 

’ MacgUlivray, ‘ Hist. Brit. vol. xiii.*1843, p. 31. 

Birds,* vol. iv. 1852, pp. 177- • ‘ Ornithological Biography,’ 

181. vol. i. p. 191. For pelicans and 

• Sir R. Schonaburgk, in snipes, see vol. fti. pp. 138, 477. 
‘Journal of B. Geograph. Soc.’ 
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twice as large as their respective females.^® With 
many other birds the females are larger than the 
males; and, as formerly remarked, the explanation 
often given, namely, that the females have most of the 
work in feeding their young, will not suffice. In some 
few cases, as we shall hereafter see, the females 
apparently have acquired their greater size and 
strength for the sake of conquering other females and 
obtaining possession of the males. 

The niales of many gallinaceous birds, especially of 
the polygamous kinds, are furnished with special 
weapons for fighting with their rivals, namely spurs, 
which can be used with fearful effect. It has been 
recorded by a trustworthy writer “ that in Derbyshire 
a kite struck at a game-hen accompanied by her 
chickens, when the cock rushed to the rescue, and 
drove his spur right through the eye and skull of the 
aggressor. The spur was with difficulty drawn from 
the skull, and as the kite, though dead, retained his 
grasp, the two birds were firmly locked together ; but 
the cock when disentangled was very little injured. 
The invincible courage of the game-cock is notorious : 
a gentleman who long ago witnessed the brutal scene, 
told me that a bird had both its legs broken by some 
accident in the cockpit, and the owner laid a wager 
that if the legs could bo spliced so that the bird could 
stand upright, he would continue fighting. This was 
effected on the spot, and the bird fought with un- 
daunted courage until he received his death-stroke. In 
Ceylon a closely allied, wild species, the Oallus Stanleyi, 

Gould, * Handbook of Birds “ Mr. Hewitt in the * Poultry 
of Australia,* vol. i. p. 395 ; vol. Book by Tegetmeier,* 1866, p. 
ii. p. 383. 137. 
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is known to fight desperately “in defence of his 
“ seraglio/’ so that one of the combatants is frequently 
found dead.^^ An Indian partridge {Ortygomis gvilaris), 
the male of which is furnished with strong and sharp 
spurs, is so quarrelsome “ that the scars of former 
“ fights disfigure the breast of almost every bird you 
“kill.” 

The males of almost all gallinaceous birds, even 
those which are not furnished with spurs, engage 
during the breeding-season in fierce conflicts. The 
Capercailzie and Black-cock (Tetrao urogallus and T. 
tetrix), which are both polygamists, have regular 
appointed places, whore during many weeks they 
congregate in numbers to fight together and to display 
their charms before the females. Dr. W. Kovalevsky 
informs me that in Eussia he has seen the snow all 
bloody on the arenas where the capercailzie have 
fought ; and the black-cocks “ make the feathers fly in 
“ every direction,” when several “ engage in a battle 
“ royal.” The elder Brehm gives a curious account of 
the Balz, as the love-dances and love-songs of the 
Black-cock are called in Germany. The bird utters 
almost continuously the strangest noises : “ he holds 
“ his tail up and spreads it out like a fan, he lifts up 
“ his head and neck with all the feathers erect, and 
“ stretches his wings from the body. Then he takes a 
“few jumps in different directions, sometimes in a 
“ circle, and presses the under part of his beak so hard 
“ against the ground that the chin feathers are rubbed 
“ off. During these movements he bsats his wings and 

Lay ard, ‘Annals and Mag. “ Jerdon, ‘Birds of Ihdia,’ 
of Nat. Hist vol. xiv. 1854, p. vol. iii. p, 674:. • 
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“ turns round and round. The more ardent he grows 
“ the more lively he becomes, until at last the bird 
“ appears like a frantic creature.’* At such times the 
black-cocks are so absorbed that they become almost 
blind and deaf, but less so than the capercailzie : hence 
bird after bird may be shot on the same spot, or even 
caught by the hand. After performing these antics 
the males begin to fight : and the same black-cock, in 
order to prove his strength over several antagonists, 
will visit in the course of one morning several Balz- 
places, which remain the same during successive 
years.^^ 

The peacock with his long train appears more like a 
dandy than a warrior, but he sometimes engages in 
fierce contests : the Kev. W. Darwin Fox informs me 
that at some little distance from Chester two peacocks 
became so excited whilst fighting, that they flew over 
the whole city, still engaged, until they alighted on 
the top of St. John’s tower. 

The spur, in those gallinaceous birds which are thus 
provided, is generally single; but Polyplectron (see 
fig. 51, p. 98)* has two or more on each leg; and one 
of the Blood-pheasants {Ithaginis crvmtus) has been 
seen with five spurs. The spurs are generally confined 
to the male, being represented by mere knobs or rudi- 
ments in the female; but the females of the Java 
peacock (Pavo muticm) and, as 1 am informed by Mr. 
Blyth, of the small fire-backed pheasant (Euplocamm 
erythropthalmm) possess spurs. In Galloperdix it is 
usual for the males to have two spurs, and for the 

Brehm, * lUust. 'rhierleben,’ taken from L. Lloyd, * The Game 
1867, B. iv. 8 361. Some of Birds of Sweden,’ &c., 1867, p. 
the foregoing statements are 79. 
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females to have only one on each leg.^® Hence spurs 
may be considered as a masculine structure, which has 
been occasionally more or less transferred to the 
females. Like most other secondary sexual characters, 
the spurs are highly variable, both in number and 
development, in the same species. 

Various birds have spurs on their wings. But the 
Egyptian goose {Ghmalopex segyptiaeus) has only ‘‘ bare 
obtuse knobs,*’ and these probably shew us the first 
steps by which true spurs have been developed in 
other species. In the spur-winged goose, Plectropterm 
gambensis^ the males have much larger spuns than the 
females ; and they use them, as I am informed by Mr. 
Bartlett, in fighting together, so that, in this case, the 
wing-spurs serve as sexual weapons ; but according to 
Livingstone, they are chiefly used in the defence of the 
young. The Palamedea (fig. 38) is armed with a pair 
of spurs on each wing ; and these are such formidable 
weapons that a single blow has been known to drive a 
dog howling away. But it does not appear that the 
spurs in this case, or in that of some of the spur- 
winged rails, are larger in the male than in the female.''^ 
In certain plovers, however, the wing-spurs must be 
considered as a sexual character. Thus in the male of 
our common peewit ( Vcmellus eristatus) the tubercle on 
the shoulder of the wing becomes more prominent 
dnring the breeding-season, and the males fight 
together. In some species of Lobivanellus a similar 

Jerdon, ‘ Birds of India ; terus, ‘ Livingstone’s Travels/ p. 
on Ithaginis, vol. iii. p. 623 ; on 264. FcX' Palamedea, Brehm’s 
Galloperdix, p. 541. ‘ Thierleben,* B. iv. s. 740. Wet; 

For the Egyptian goose, see also on this bird Azara, ‘ s 
Macgillivray, ‘ British Birds,’ dans I’Amdriquci m^rid.’ tom. iv. 
voL iv, p. 639. For Plectrop- 1809, pp. 179, 253. 
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tubercle becomes developed during the breeding- 
season ‘ into a short horny spur.*’ In the Australian 



560 


Tim DESCENT OF MAN. 


Part II. 


L, hiatus both sexes have spurs, but these are much 
larger in the males than in the females. In an allied 
bird, the Hoplopterus armatus, the spurs do not increase 
in size during the breeding-season; but these birds 
have been seen in Egypt to tight together, in the same 
manner as our peewits, by turning suddenly in the air 
and striking sideways at each other, sometimes with fatal 
results. Thus also they drive away other enemies.^^ 
The season of love is that of battle ; but the males 
of some birds, as of the game- fowl and ruff, and even 
the young males of the wild turkey and grouse,^® are 
ready to fight whenever they meet. The presence of 
the female is the teterrima lelli causa. The Bengali 
baboos make the pretty little males of the amadavat 
(Estrelda amandava) fight together by placing three 
small cages in a row, with a female in the middle ; 
after a little time the two males are turned loose, and 
immediately a desperate battle ensues.^® When many 
males congregate at the same appointed spot and fight 
together, as in the case of grouse and various other 
birds, they are generally attended by the females,'^*^ 


See, on our peewit, Mr. K. 
Carr in ‘Land and Water,’ Aug. 
8th, 1868, p. 46. In regard 
to Lobivanellus, see Jerdon’s 
‘ Birds of India,’ vol. iii. p. 647, 
and Gould’s ‘ Handbook of Birds 
of Australia,* vol. ii. p, 220. 
For the Holopterus, see Mr. 
Allen in the ‘ Ibis,’ vol. v. 1863, 
p. 156. 

“ Audubon, ‘ Omith. Bio- 
graphy,’ vol. ii. p. 492; vol. i. 
pp. 4-13. 

“ Mr. Blyth, ‘ Land and 
Water,* 1867, p. 212. 

Richardson on Tetrao um- 


hellm * Fauna Bor. Ainer. : 
Birds,’ 1831, p. 343. L. Lloyd, 
‘ Game Birds of Sweden,’ 1867, 
pp. 22, 79, on the capercailzie 
and black-cock. Brehm, how- 
ever, asserts (‘ Thierleben,* &< ., 
B. iv. 8. 352) that in Germany 
the grey-hens do not generally 
attend the Balzen of the black- 
cocks, but this is an exceptiou 
to the common rule; possibly 
the hen# may lie hidden in tb^ 
surrounding bushes, as is known 
to be the case with the gray- 
hens in Scandinavia, and wiib 
other species in N. America. 
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which afterwards pair with the victorious combatants. 
But in some cases the pairing precedes instead of 
succeeding the combat : thus according to Audubon,*^ 
several males of the Virginian goat-sucker {Gaprimvlgus 
virginianus) “ court, in a highly entertaining manner 
“ the female, and no sooner has she made her choice, 
‘‘ than her approved gives chase to all intruders, and ' 
‘^drives them beyond his dominions.’' Generally the 
males try to drive away or kill their rivals before they 
pair. It does not, however, appear that the females 
invariably prefer the victorious males. I have indeed 
been assured by Dr. W. Kovalevsky that the female 
capercailzie sometimes steals away with a young male 
who has not dared to enter the arena with the older 
cocks, in the same manner as occasionally happens 
with the does of the red-deer in Scotland. When two 
males contend in presence of a single female, the 
victor, no doubt, commonly gains his desire ; but some 
of these battles are caused by wandering males trying 
to distract the peace of an already mated pair.^^ 

Even with the most pugnacious species it is 
probable that the pairing does not depend exclusively 
on the mere strength and courage of the male; for 
such males are generally decorated with various 
ornaments, which often become more brilliant during 
the breeding-season, and which are sedulously dis-. 
played before the females. The males also endeavour 
to charm or excite their mates by love-notes, songs, 
and antics ; and the courtship is, in many instances, a 
prolonged affair. Pence it is not probable that the 

* Ornithological Biography,’ iv. 1867, p. 990. Audubon, 
vol. ii. p. 275. , ‘ Ornith. Biography,’ vol, li. p, 

^ Brehm, ‘ Thierleben,’ <Src., B. 492. 
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females are indifferent to the charms of the opposite 
sex, or that they are invariably compelled to yield to 
the victorious males. It is more probable that the 
females are excited^ either before or after the conflict, 
by certain males, and thus unconsciously prefer them. 
In the case of Tetrao umhellud^ a good observer goes 
so far as to believe that the battles of the males are 
^^all a sham, performed to show themselves to the 
greatest advantage before the admiring females who 
‘‘ assemble around ; for I have never been able to find 
a maimed hero, and seldom more than a broken 
feather.*' I shall have to recur to this subject, but I 
may here add that with the Tetrao eupido of the 
United States, about a score of males assemble at a 
particular spot, and, strutting about, make the whole 
air resound with their extraordinary noises. At the 
first answer from a female the males begin to fight 
furiously, and the weaker give way ; but then, 
according to Audubon, both the victors and vanquished 
search for the female, so that the females must eithei 
then exert a choice, or the battle must be renewed. 
So, again, with one of the field-starlings of the United 
States {Sturnella Ivdovicia/na) the males engage in 
fierce confiicts, “ but at the sight of a female they all 
“ fly after her as if mad.** ** 

Vocal and instrvmental mwszc.— ^With birds the voice 
' serves to express various emotions, such as distress^ 
fear, anger, triumph, or mere happiness.^ It is ap- 
parently sometimes used to excite terror, as in the 

® ‘ Land and Water,’ July graphy ; * on Tetrao eupido ^ vol. 

1868, p. 14. ii. p. 492 j on 4 ,the Sturnus, vol 

Audubon’s ‘Omitholog. Bio- ii. p. 219. 
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case of the hissing noise made by some nestlings-birdsw 
Audubon relates that a night-heron {Ardea nycticorax^ 
Linn.), which he kept tame, used to hide itself when a 
cat approached, and then “ suddenly start up uttering 
“ one of the most frightful cries, apparently enjoying 
“ the cat’s alarm and flight.” The common domestic 
cock clucks to the hen, and the hen to her chickens, 
when a dainty morsel is found. The hen, when she 
has laid an egg, “ repeats the same note very often, 
“ and concludes with the sixth above, which she holds 
“ for a longer time ; ” and thus she expresses her joy. 
Some social birds apparently call to each other for 
aid ; and as they flit from tree to tree, the flock is kept 
together by chirp answering chirp. During the 
nocturnal migrations of geese and other water-fowl, 
sonorous clangs from the van may be heard in the 
darkness overhead, answered by clangs in the rear. 
Certain cries serve as danger signals, which, as the 
sportsman knows to his cost, are understood by the 
same species and by others. The domestic cock crows, 
and the humming-bird chirps, in triumph over a 
defeated rival. { The true song, however, of most birds 
and various strange cries are chiefly uttered during 
the breeding-season, and serve as a charm, or merely 
as a call-note, to the other sex. 

Naturalists are much divided with respect to the 
object of the singing of birds. Few more careful 
observers ever lived than Montagu, and he maintained 
that the males of song-birds and of many others do 
“not in general ^earch for the female, but, on the 

** ‘ Ornithological Biograph.,’ ton, * Philoso 2 )h. Transact.’ 1773 
vol. v. p. 601. . p. 252. 

‘^ The Hon. l5aincs Barring- 
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“ contrary, their business in the spring is to perch on 
“some conspicuous spot, breathing out their full and 
“ amorous notes, which, by instinct, the female knows, 
“ and repairs to the spot to choose her mate.” Mr. 
Jenner Weir informs me that this is certainly the 
case with the nightingale. Bechstein, who kept birds 
during his whole life, asserts, “ that the female canary 
“ always chooses the best singer, and that in a state of 
“ nature the female finch selects that male out of a 
“ hundred whose notes please her most.” There can 
be no doubt that birds closely attend to each other’s 
song. Mr. Weir has told me of the case of a bullfinch 
which had been taught to pipe a German waltz, and 
who was so good a performer that he cost ten guineas ; 
when this bird was first introduced into a room 
where other birds were kept and he began to sing, all 
the others, consisting of about twenty linnets and 
canaries, ranged themselves on the nearest side of 
their cages, and listened with the greatest interest to 
the new performer. Many naturalists believe that the 
singing of birds is almost exclusively “ the effect of 
“ rivalry and emulation,” and not for the sake of 
charming their mates. This was the opinion of 
Daines Barrington and White of Selborne, who botli 
especially attended to this subject.*® Barrington, 
however, admits that superiority in song gives lo 
“ birds an amazing ascendancy over others, as is well 
“ known to bird-catchers.” } 

‘ Ornithological Dictionary,* “rally get a mate first, wben 
1833, p. 475. “ they are bred in the siuix^ 

* Naturgeschichte der Stu- “ roorn.’^' 
henvogel,’ 1840, s. 4. Mr. Philosophical Transactions/ 

Harrison Weir likewise writes 1773, p. 263. White’s* Natii ml 
to me; — “ I am informed that History of Selborne,* 1825, '‘-I* 
“ the best singing males gene- i. p. 246. 
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It is certain that there is an intense degree of 
rivalry between the males in their singing. Bird- 
fanciers match their birds to see which will sing 
longest ; and I was told by Mr. Yarrell that a first-rate 
bird will sometimes sing till he drops down almost 
dead, or according to Bechstein,®® quite dead from 
rupturing a vessel in the lungs. Whatever the cause 
may be, male birds, as I hear from Mr. Weir, often die 
suddenly during the season of song. (That the habit 
of singing is sometimes quite independent of love is 
clear, for a sterile, hybrid canary-bird has been de-' 
scribed as singing whilst viewing itself in a mirror,^ 
and then dashing at its own image; it likewise 
attacked with fury a female canary, when put into the 
same cage. The jealousy excited by the act of singing 
is constantly taken advantage of by bird-catchers ; a 
male, in good song, is hidden and protected, whilst a 
stuffed bird, surrounded by limed twigs, is exposed to 
view. In this manner, as Mr. Weir informs me, a man 
has in the course of a single day caught fifty, and in 
one instance seventy, male chaffinches. The power and 
inclination to sing differ so greatly with birds that 
although the price of an ordinary male chaffinch is 
<^iily sixpence, Mr. Weir saw one bird for which the 
bird-catcher asked three pounds ; the test of a really 
good singer being that it will continue to sing whilst 
the cage is swung round the owner’s head, 
f That male birds should sing from emulation as well 
as for charming the female, is not at all incompatible ; 
and it might have jpeen expected that these two habits 
would have concurred, like those of display and 

‘ Naturgesc-i. der Stubeu- Mr. Bold, ‘Zoologist,* 
vogeV 1840, B. 262. 1843-44, p. 669. 
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pugnacity. Some authors, however, argue that the 
song of the male cannot serve to charm the female, 
because the females of some few species, such as of 
the canary, robin, lark, and bullfinch, especially when 
in a state of widowhood, as Bechstein remarks, pour 
forth fairly melodious strains. In some of these cases 
the habit of singing may be in part attributed to the 
females having been highly fed and confined,®^ for this 
disturbs all the usual functions connected with the 
reproduction of the species. (Many instances have 
already been given of the partial transference of 
secondary masculine characters to the female, so that 
it is not at all surprising that the females of some 
species should possess the power of song. It has also 
been argued, that the song of the male cannot serve as a 
charm, because the males of certain species, for instance 
of the robin, sing during the autumn.^^ ) But nothing 
is more common than for animals to take pleasure 
in practising whatever instinct they follow at other 
times for some real good. (How often do we see birds 
, which fly easily, gliding and sailing through the air 
obviously for pleasure 5^ The cat plays with the cap- 
tured mouse, and the cormorant with the captured 
fish. The weaver-bird (Ploceus), when confined in a 
cage, amuses itself by neatly weaving blades of grass 
between the wires of its cage. Birds which habitually 
fight during the breeding-season are generally ready 
to fight at all times ; and the males of the capercailzie 
sometimes hold their Balzen or lehs at the usual place 

” D. Barrington, ‘Phil, with the #water-ouzel, see Mr. 
Transact.’ 1773, p. 262. Bech- Hepburn in the ‘ Zoologist,' 
stein, ‘ Stubenvogel,* 1840, s. 4. 1845-46, p. 1068. 

® This is Ukewise the case 
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of assemblage during the autumn.^^ Hence it is not at 
all surprising that male birds should continue singing 
for their own amusement after the season for courtship 
is oyer. 

As shewn in a previous chapter, singing is to a 
certain extent an art, and is much improved by 
practice. Birds can be taught various tunes, and even 
the unmelodious sparrow has learnt to sing like a 
linnet. They acquire the song of their foster parents,**^ 
and sometimes that of their neighbours.®* All the 
common songsters belong to the Order of Insessores, 
and their vocal organs are much more complex than 
those of most other birds ; yet it is a singular fact that 
some of the Insessores, such as ravens, crows, and 
magpies, possess the proper apparatus,®^ though they 
never sing, and do not naturally modulate their voices 
to any great extent. Hunter asserts ®® that with the 
true songsters the muscles of the larynx are stronger 
in the males than in the females ; but with this slight 
exception there is no difference in the vocal organs of 
the two sexes, although the males of most species sing 
so much better and more continuously than the females. 

It is remarkable that only small birds properly sing. 
The Australian genus Menura, however, must be 
excepted ; for the Menura Alberti^ which is about the 
size of a half-grown turkey, not only mocks other 

^ L. Lloyd, ‘Game Birds of which naturally learnt a re- 
Sweden,* 1867, p. 26. publican air from a caged bird. 

“ Barrington, ibid. p. 264, ^ Bishop, in ‘ Todd’s Cyclop. 

Bechstein, ibid. s. 5. of Anat. and Phys.* vol. iv. p. 

“ Bureau de la Malle gives a 1496. 
curious instance (* Annales des As stated by Barrington in 

Sc. Nat.* 3rd series. Zoolog. tom. ‘ Philosoph. Transact.’ 1773, p. 
X. p. 118) of s(vne wild black- 262. 
birds in his garden in Paris, 
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birds, but “its own whistle is exceedingly beautiful 
“ and varied.” The males congregate and form “ c(/r~ 
rolorying places,” where they sing, raising and spread- 
ing their tails like peacocks, and drooping their 
wings.^® It is also remarkable that birds which sing well 
are rarely decorated with brilliant colours or other orna- 
ments. Of our British birds, excepting the bullfinch 
and goldfinch, the best songsters are plain-coloured. 
The kingfisher, bee-eater, roller, hoopoe, woodpeckers, 
&c., utter harsh cries ; and the brilliant birds of the 
tropics are hardly ever songsters.'*® Hence brighi. 
colours and the power of song seem to replace each 
other. We can perceive that if the plumage did not 
vary in brightness, or if bright colours were dangerous 
to the species, other means would be employed to charm 
the females ; and melody of voice offers one such means. 

In some birds the vocal organs differ greatly in tlin 
two sexes. In the Tetrao cuindo (fig. 39) the male has 
two bare, orange-coloured sacks, one on each side of 
the neck; and these are largely inflated when the 
male, during the breeding-season, makes his curious 
hollow sound, audible at a great distance. Audubon 
proved that the sound was intimately connected with 
this apparatus (which reminds us of the air-sacks on 
each side of the mouth of certain male frogs), for he 
found that the sound was much diminished when one 
of the sacks of a tame bird was pricked, and when both 
were pricked it was altogether stopped. The female 
has “ a somewhat similar, though smaller naked space 
“of skin on the neck; but this is not capable oi 

^ Gould, ‘Handbook to the April 1870, p. 126. 

Birds of Australia,’ vol. i. 1865, ^ See remarks to this effect 

pp. 308-310. See also Mr. T. in Gould’s ‘ Introduction to the 
W. Wood in the ‘ Student,’ Trochilidas,’ 1861, p. 22. 



‘The Sportsman andKatu- 
ralist in Canada/ by Major W. 
1^088 King, 1866, pp. 144-146. 
Mr. T. W. Wood gives in the 
* Student * (Apry, 1870, p. 116) 
an excellent account of the at- 


titude and habits of this bird 
during its courtship. He states 
that the ear* tufts or neck- 
plumes are erected, so that they 
meet over the crown of the 
head. See his drawing, fig. 39. 
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his “bare yellow cesophagus inflated to a prodigious 

size, fully half as large as the body ; ” and he then 
utters various grating, deep, hollow tones. With his 
neck-feathers erect, his wings lowered, and buzzing on 
the ground, and his long pointed tail spread out like 
a fan, he displays a variety of grotesque attitudes. 
The oesophagus of the female is not in any way 
remarkable.^'^ 

It seems now well made out that the great throat 
pouch of the European male bustard {Otis tarda), and 
of at least four other species, does not, as was formerly 
supposed, serve to hold water, but is connected with 
the utterance during the breeding-season of a peculiar 
sound resembling ** oak.”^® A crow-like bird inhabiting 
South America {Cepludopterus ornatus, fig. 40) is called 
the umbrella-bird, from its immense top knot, formed 
of bare white quills surmounted by dark-blue plumes, 
which it can elevate into a great dome no less than five 
inches in diameter, covering the whole head. This 
bird has on its neck a long, thin, cylindrical fleshy 
appendage, which is thickly clothed with scale-like blue 
feathers. It probably serves in part as an ornament, 
but likewise as a resounding apparatus ; for Mr. Bates 
found that it is connected “ with an unusual develop- 
‘‘ment of the trachea and vocal organs.'’ It is dilated 
when the bird utters its singularly deep, loud and long 

** Richardson, ‘Fauna Bor. 1866, p. 747; and Dr. Murie, 
American : Birds,* 1831, p. 359. in ‘ Proc. Zool. Soc.* 1868, p. 
Audubon, ibid. voL iv. p. 607. 471. In this latter paper an 

" The following papers have excellent figure is given of the 
been lately written on this male Australian Bustard in full 
subject : Prof. A. Newton, in display with the sack distended, 
the ‘Ibis,* 1862, p. 107; Dr. It is a singular fact that the 
Cullen, ibid. 1866, p. 145 ; Mr. sack is not developed in all the 
Flower, in ‘ Proc. Zool. Soc.’ males of the same species. 
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sustained fluty note. The head-crest and neck-appen- 
dage are rudimentary in the female. 

The vocal organs of various web-footed and wading 
birds are extraordinarily complex, and differ to a certain 



Fig. 40. The Umbrella-Wrd or Cephaloptems omatue, male (from Brehm), 


extent in the two sexes. In some cases the trachea is 
convoluted, like a French horn, and is deeply embedded 

^ Bates, ‘ The Naturalist on species, with a still larger neck- 
the Amazons,’ 1863, vol. ii. p. appendage (C. penduliger)^ has 
284; Wallace, tn ‘Proc. Zool. lately been discovered, see ‘Ibis,* 
Soc.’ 1860, p. 206. A new vol. i. p. 467. 



572 


THE DESCENT OF MAN. 


Pabt II. 


in the sternum. In the wild swan {Cygnus ferus) it is 
more deeply embedded in the adult male than in the 
adult female or young male. In the male Merganser 
the enlarged portion of the trachea is furnished with 
an additional pair of muscles.*^ In one of the ducks, 
however, namely Anas 'pwnctcday the bony enlargement 
is only a little more developed in the male than in the 
female.*® But the meaning of these differences in the 
trachea of the two sexes of the Anatidm is not under- 
stood ; for the male is not always the more vociferous ; 
thus with the common duck, the male hisses, whilst the 
female utters a loud quack.*^ In both sexes of one of 
the cranes {Orus virgo) the trachea penetrates the 
sternum, but presents ‘‘ certain sexual modifications.’' 
In the male of the black stork there is also a well- 
marked sexual difference in the length and curvature 
of the bronchi.*® Highly important structures have, 
therefore, in these cases been modified according to sex. 

It is often difScult to conjecture whether the many 
strange cries and notes uttered by male birds during 
the breeding-season serve as a charm or merely as a 
call to the female. ( The soft cooing of the turtle-dove 
and of many pigeons, it may be presumed, pleases the 
female. When the female of the wild turkey utters her 
call in the morning, the male answers by a note which 


Bishop, in Todd’s * Cyclop, 
of Anat. and Phys.’ vol. iv. p. 
1499. 

Prof. Newton, * Proc. Zoo- 
log. Soc.* 1871, p. 661. 

The spoonbill (Platalea) has 
its trachea convoluted into a 
f gure of eight, and yet this bird 
(Jerdon, ‘Birds of India,’ vol. 
iii. p. 763) is mute; but Mr. 
Blyth informs me that the con- 


volutions are not constantly 
present, so that perhaps they 
are now tending towards abor- 
tion. 

" * Elements of Comp. Anat.’ 
by R. Wagner, Eng. transhit. 
1845, p.*ill. With respect to 
the swan, as given above, Dar- 
rell’s ‘Hist, of British Birds,' 
2nd edit. 1846, «voL iii. p. 193. 
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differs from the gobbling noise made, when with 
erected feathers, rustling wings and distended wattles, 
he puffs and struts before her.*® The spel of the black- 
cock certainly serves as a call to the female, for it has 
been known to bring four or five females from a dis- 
tance to a male under confinement ; but as the black- 
cock continues his s'pel for hours during successive days, 
and in the case of the capercailzie ‘‘ with an agony of 
“ passion,*’ we are led to suppose that the females which 
are present are thus charmed.®® The voice of the 
common rook is known to alter during the breeding- 
season, and is therefore in some way sexual.®' But 
what shall we say about the harsh screams of, for 
instance, some kinds of macaws ; have these birds as 
bad taste for musical sounds as they apparently have 
for colour, judging by the inharmonious contrast of 
their bright yellow and blue plumage ? It is indeed 
possible that without any advantage being thus gained, 
the loud voices of many male birds may be the result 
of the inherited effects of the continued use of their 
vocal organs when excited by the strong passions of 
love, jealousy and rage; but to this point we shall 
recur when we treat of quadrupeds. 


✓ 


( We have as yet spoken only of the voice, but the 
males of various birds practise, during J^eir courtship, 
what may be called instrumental musicTl Peacocks and 
Birds of Paradise rattle their quills together. Turkey- 
cocks scrape their wings against the ground, and some 
kinds of grouse thqp produce a buzzing sound. Another 

“ 0. L. Bonaparte, quoted in of Sweden,* <&o., 1867, pp. 22, 
the ‘ Naturalist Library ; Birds,* 81. 

vol. xiv. p. 126.i' Jenn(!r, * Philosoph. Trans- 

“ L. Lloyd, ‘ The Game Birds actions,’ 1824, p. 20. 
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North American grouse, the Tetrao umhellm^ when with 
his tail erect, his ruffs displayed, “ he shows off his 
“finery to the females, who lie hid in the neighbourhood,” 
drums by rapidly striking his wings together above his 
back, according to Mr. E. Raymond, and not, as Audu- 
bon thought, by striking them against his sides. The 
sound thus produced is compared by some to distant 
thunder, and by others to the quick roll of a drum. 
The female never drums, “but flies directly to the 
“ place where the male is thus engaged.” The male of 
the Kalij -pheasant, in the Himalayas, “often makes a 
“ singular drumming noise with his wings, not unlike 
“ the sound produced by shaking a stiff piece of cloth.” 
On the west coast of Africa the little black- weavers 
(Ploceus?) congregate in a small ^party on the bushes 
round a small open space, and sing and glide through 
the air with quivering wings, “ which make a rapid 
“ whirring sound like a child’s rattle.” One bird after 
another thus performs for hours together, but only 
during the courting-season. At this season, and at no 
other time, the males of certain night-jars (Oaprimulgus) 
make a strange booming noise with their wings. The 
various species of wood-peckers strike a sonorous branch 
with their beaks, with so rapid a vibratory movement 
that “ the head appears to be in two places at once.” 
The sound thus produced is audible at a considerable 
distance, but cannot be described ; and I feel sure that 
its source would never be conjectured by any one 
hearing it for the first time. As this jarring sound is 
made chiefly during the breeding-reason, it has been 
considered as a love-song; but it is perhaps more 
strictly a love-call. The female, when driven from her 
nest, has been observed thus to call her mate, who 
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answered in the same manner and soon appeared. 
Lastly, the male Hoopoe ( Upupa epops) combines vocal 
and instrumental music ; for during the breeding-season 
this bird, as Mr. Swinhoe observed, first draws in air, 
and then taps the end of its beak perpendicularly down 
against a stone or the trunk of a tree, ‘‘when the 
“ breath being forced down the tubular bill produces 
“ the correct sound.'’ If the beak is not thus struck 
against some object, the sound is quite different. Air 
is at the same time swallowed, and the oesophagus thus 
becomes much swollen ; and this probably acts as a 
resonator, not only with the hoopoe, but with pigeons 
and other birds. 

^In the foregoing cases s^nds are made by the aid of 
structures already present and otherwise necessary ; but 
in the following cases certain feathers have been 
specially modified for the express purpose of producing 
sounds. The drumming, bleating, neighing, or thun- 
dering noise (as expressed by different observers) 
made by the common snipe {Scolopax gallinago) must 
have surprised every one who has ever heard it. This 
bird, during the pairing-season, flies to “perhaps a 

For the foregoing facts see, Expedition to the Zambesi,’ 
on Birds of Paradise, Brehm, 1866, p. 425. On Woodpeckers, 
‘ Thierleben,* Band iii. s. 325. MacgiUivray, ‘Hist, of British 
On Grouse, Bichardson, ‘ Fauna Birds,’ vol. iii. 1840, pp. 84, 88, 
Bor. Americ. : Birds,’ pp. 343 and 89, and 95. On the Hoopoe, 
359 ; Major W. Ross King, Mr. Swinhoe, in ‘ Proc. Zoolog. 
‘The Sportsman in Canada,’ Soc.* June 23, 1863 and 1871, 
1866, p. 156 ; Mr. Haymond, in p. 348. On the Night-jar, 
Prof. Cox’s ‘Geol. Survey of Audubon, ibid. vol. ii. p. 265, 
Indiana,’ p. 227 ; Audubon, and, ‘ American Naturalist,’ 
‘American Ornitholog. Bio- 1873, p. 672. The English 
graph.’ vol. i. p. 216. On the Night-jar likewise makes in the 
Kalij-pheasant, Jerdon. ‘Birds spring a curious noise during its 
of India,' vol. iy. p. 633. On rapid flight, 
the Weavers, ‘ Livingstone’s 
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thousand feet in height,” and after zig-zagging about 
for a time descends to the earth in a curved line, with 
outspread tail and quivering pinions, and surprising 
velocity. The sound is.emitted only during this rapid 
descent. No one was able to explain the cause until 
M. Meves observed that on each side of the tail the 
outer feathers are peculiarly formed (fig. 41), having 



Fig. 41. Outer tail-foather of Scolopax galllnago (from * Proc. Zool. Soc.’ 1868). 


a stiff sabre-shaped shaft with the oblique barbs of 
unusual length, the outer webs being strongly bound 
together. He found that by blowing on these feathers, 
or by fastening them to a long thin stick and waving 
them rapidly through the air, he could reproduce the 



Fig. 42. Outer tail-feather of Scolopax frenata. 



Fig. 43. Outer taiUfeathcr ff Soolopax Javonris. 


drumming noise made by the living bird. Both 
sexes are furnished with these feathers, but they 
are generally larger in the male than in the female, 
and emit a deeper note. In some species, as in 
8. frenata (fig. 42), four feathers, and in 8. javensis 
(fig. 4tl), no less than eight on each side of the tail are 
greatly modified. Different tones are emitted by the 
feathers of the different species when waved through 
the air; and the Scolopax Wihonii of the United States 
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makes a switching noise whilst descending rapidly to 
the earth.®® 

In the male of the Ghanuepetes unicolor (a large 
gallinaceous bird of America), the first primary wing- 
feather is arched towards the tip and is much more 
attenuated than in the female. In an allied bird, the 
Penehpe nigra, ]\lr. Salvin observed a male, which, 
whilst it flew downwards “ with outstretched wings, 
‘‘ gave forth a kind of crashing rushing noise,” like the 
falling of a tree.®* The male alone of one of the Indian 
bustards (Sypheotides auritus) 
has its primary wing-feathers 
greatly acuminated ; and the 
male of an allied species is 
known to make a humming 
noise whilst courting the fe- 
male.” In a widely different 
group of birds, namely Hum- 
ming-birds, the males alone of iiTemfil”"’ 
certain kinds have either the 




shafts of their primary wing-feathers broadly dilated, 
or the webs abruptly excised towards the extremity. 
The male, for instance, of Selasphorus platgcercus, when 
adult, has the first primary wing-feather (fig. 44), 
thus excised. Whilst flying from flower to flower he 
makes “a shrill, almost whistling noise;'’®® but it 


^ Sec M. Mevea’ interesting 
l)aper in ‘ Proc. Zool. Soc.’ 1858, 
p. 199. Feir the habits of the 
‘Suipe, Macgillivray, ‘ Hist. 
1 British Birds,’ vol. iv. [>. 871. 
For the American sm^c, (’apt. 
hlakiston, ‘Ibis,’ vol. v. 18(58, 
p. 131. 

^ Mr. Salvin, •in ‘ Proc. Zool. 
Soc.’ 1867, p. 160. I am much 


indebted to this distinguished 
ornithologist for sketches of the 
feathers of the Chamajpcles, and 
for other information. 

Jerdon, ‘Birds of India,' 
vol. iii. pp. 618, 621. 

Gould, ‘ Introduction to the 
'rrochilida*,’ 1861, p. 49. SaU 
vin, * l*roc. Zoolog. 8oa’ 1867, 

« 1 A 
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did not appear to Mr. Salvin that the noise was 
intentionally made. 

Lastly, in several species of a sub-genus of Pipra or 
Manakin, the males, as described by Mr. Sclater, havt* 
their secondary wiiig-feathers modified in a still more 
remarkable manner. In the brilliantly-coloured P. 
deliciosa the first three secondaries are thick-stemmed 
and curved towards the body ; in the fourth and fifth 
(fig. 45, a) the change is greater ; and in the sixth 
and seventh {b,c) the shaft “is thickened to an extraor- 
“ dinary degree, forming a solid horny lamp.’" TIk* 
barbs also are greatly changed in shape, in comparison 
with the corresponding feathers (r?, c, f) in the femah* 
Even the bones of the wing, which support thesf* 
singular feathers in the male, are said by Mr. Fraser in 
be much thickened. These little birds make an extia- 
ordinary noise, the first “sharp note being not unlik( 
“ the crack of a whip.” 

The diversity of the sounds, both vocjil and instni 
mental, made by the males of many birds during the 
breeding-season, and the diversity of the means foi 
producing such sounds, are highly remarkable. W- 
thus gain a high idea of their importance for sexu;>] 
purposes, and are reminded of the conclusion arrived .it 
as to insects. It is not difficult to imagine the si(^i»> 
by which the notes of a bird, primarily used as a imae 
call or for some otlier purpose, might have been 
proved into a melodious love song. In the case of Iht^ 
modified feathers, by which the drumming, wliistliii;’. 
or roaring noises are produced, we know that soil'" 
birds during their courtship flutter, shake, or ratll ‘ 

Sclater, in ‘True. Zool. vol. iv. 1S02 p. 175. A «' 
Soc.’ XHOO, p. 90, and in ‘Ibis,’ Salviii, in ‘ Jin';,’ 1800, p. ol- 
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their unmodified feathers together ; and if the females 
were led to select the best performers, the males which 
possessed the strongest or thickest, or most attenuated 



a e J 

1*1^, 46, Secondary winK-feuthers ol' Pipra deliciosa (from Mr. Srlater, in Troc. 
Zool. Soc.' I860). The three upper foatliors. a, b, c, from tlie male; the three lower 
corrcsp^ndinp; feathers, d, e,f, from the female, 
a and d, fifth secondary Avim'-feather of male and female, upper surface. 
b and e, sixth secondary, upper surlace. c and /, seventh secondary, lower surface. 

feathers, situated 911 any part of the body, would he the 
most successful ; and thus by slow degrees the feathers 
iTfiight be modified to almost any extent. The females, 
'>f course, would not notice each slight successive 
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alteration in shape, but only the sounds thus produced. 
It is a curious fact that in the same class of animals, 
sounds so different as the drumming of the snipe’s tail, 
the tapping of the woodpecker’s beak, the harsh 
trumpet-like cry of certain water-fowl, the cooing of 
the turtle-dove, and tlie song of the nightingale, should 
fill bo pleasing to the females of the several species. 
But we must not judge of the tastes of distinct species 
by a uniform standard nor must we judge by the 
standard of man’s taste. Even with man, we should 
remember what discordant noises, the beating of tom- 
toms and the shrill notes of reeds, please the ears of 
savages. Sir S. Baker remarks, that “as the stomach 
“ of the Arab prefers the raw meat and reeking liver 
“ taken hot from the animal, so does his ear prefer his 
“ equally coarse and discordant music to all other.” 

Love- Antics and Dances, — The curious love gestures 
of sonu^ birds have already been incidentally noticed ; 
so that little need hero be added. In Northern 
America large numbers of a grouse, the Tetrao phmia- 
nellus, meet every morning during the breeding-season 
on a selected level spot, and here they run round and 
round in a circle of about fifteen or twenty feet in 
diameter, so that the ground is worn quite bare, like a 
fairy-ring. In these Partridge-dances, as they are 
called by the hunters, the birds assume the strangest 
attitudes, and run round, some to the loft and some to 
the right. Audubon describes the males of a heron 
{Ardea herodias) as walking about pn their long legs 
with great dignity before the females, bidding defiance 
to their rivals. With one of the disgusting carrion- 
‘The Nile 'Fributaries of Abyssinia,’ 1867, p. 203. 
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vultures {Cathartes jota) the same naturalist states that 
“ the gesticulations and parade of the males at the 
“ beginning of the love-season are extremely ludicrous.’* 
Certain birds perform their love-antics on the wing, as 
we have seen with the black African weaver, instead of 
on the ground. During the spring our little white- 
tliroat {Sylvia cinerea) often rises a few feet or yards in 
the air above some bush, and ‘‘ flutters with a fitful and 
“fantastic motion, singing all the while, and then 
'•drops to its perch.” The great English bustard 
throws himself into indescribably odd attitudes whilst 
courting the female, as has been figured by Wolf. An 
allied Indian bustard {Otis bengalensis) at such times 
“ rises perpendicularly into the air with a hurried 
“ flapping of his wings, raising his crest and puflSng 
“ out the feathers of his neck and breast, and then 
“ drops to the ground ; ** he repeats this manooiivre 
several times, at the same time humming in a peculiar 
tone. Such females as happen to bo near “ obey this 
“ saltatory summons,** and when they approach he 
trails his wings and spreads his tail like a turkey- 
cock.^® 

But the most curious case is aflbrded by three allied 
genera of Australian birds, the famous Bower-birds, — 
no doubt the co-descendants of some ancient species 
which fir^t acquired the strange instinct of constructing 
bowers for performing their love-antics. Tlie bowers 
(lig 4()), which, as we shall hereafttn- S(M‘, are decorated 

For Tetrao yhasiatiellus^ 51, and vol. iii. |). Si). On tlic 

Kiebardson, ‘Fauna, Bor. White-throat, ^lacgiliivmy, 
America,’ p. 361, and hr further ‘Hist. British Birds,’ vol. ii. y. 
particulars Capt. Blakiston, 354. On the Indian Bustard, 
'Ibis,’ 1863, p. 126. For the Jerdou, ‘ Birds of India,’ vol. hi. 
Oathartes and .irdea, Audubon, p. 618. 

‘Ornith. Biography,’ vol. ii. p. 
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erection of the bowers, but the male is the principal 
workman. So strong is this instinct that it is practised 
under confinement, and Mr. Strange has described®** 
the habits of some Satin Bower-birds which he kept in 
an aviary in New South Wales. “ At times the male 
“ will chase the female all over the aviary, then go to 
“ the bower, pick up a gay feather or a large leaf, 
“ utter a curious kind of note, set all his feathers erect, 
“ run round the bower and become so excited that his 
“ eyes appear ready to start from his head ; he con- 
‘‘ tinues opening first one wing then the other, uttering 
“ a low, whistling note, and, like the domestic cock, 
“ seems to be picking up something from the ground, 
“ until at last the female goes gently towards him.” 
Captain Stokes has described the habits and “play- 
houses” of another species, the Great Bower-bird, 
which. was seen “amusing itself by flying backwards 
“ and forwards, taking a shell alternately from each 
“ side, and carrying it through the archway in its 
“ mouth.” These curious structures, formed solely as 
halls of assemblage, where both sexes amuse themselves 
and pay their court, must cost the birds much labour. 
The bower, for instance, of the Fawn-breasted species, 
is nearly four feet in length, eighteen inches in height, 
and is raised on a thick platform of sticks. 

Decoration , — I will first discuss the cases in which 
the males are ornamented either exclusively or in a 
much higher degree than the females, and in a suc- 
ceeding chapter thpse in which both sexes are equally 

Gould, ‘ Handbook to the the Satiu Bower-bird may be 
Birds of Austr^^lia,’ vol. i. pp. seen in the Zoological Society’s 
444, 449, 455. The bower of Gardens, llegcnt’s Park. 
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ornamented, and finally the rare cases in which the 
female is somewhat more brightly-coloured than the 
male. As with the artificial ornaments used by savage 
and civilised men, so with the natural ornaments of 
birds, the head is the chief seat of decoration.®^ The 
ornaments, as mentioned at the commencement of this 
chapter, are wonderfully diversified. The plumes on 
the front or back of the head consist of variously-shaped 
feathers, sometimes capable of erection or expansion, 
by which their beautiful colours are fully displayed. 
Elegant ear-tufts (see fig. 39, ante) are occasionally 
present. The head is sometimes covered with velvety 
down, as with the pheasant ; or is naked and vividly 
coloured. The throat, also, is sometimes ornamented 
with a beard, wattles, or caruncles. Such appendages 
are generally brightly- coloured, and no doubt serve as 
ornaments, though not always ornamental in our eyes ; 
for whilst the male is in the act of courting the female, 
they often swell and assume vivid tints, as in the male 
turkey. At such times the fleshy appendages about 
the head of the male Tragopan pheasant (Gmornis 
Teniminckii) swell into a large lappet on the throat 
and into two horns, one on each side of the splendid 
top-knot ; and these are then coloured of the most 
intense blue which I have ever beheld.®^ The African 
hornbill {Bucorax abyssinicus) inflates the scarlet 
bladder-like wattle on its noek, and wutli its wings 
drooping and tail expanded “makes quite a grand 
“ appearance.”®^ Even the iris of the eye is sometinie.^! 

See remarks to this effect, Seij^ Dr. M uric’s accomil 

on the ‘ Feeling of Beauty among with coloured figures in ‘ Proc. 
Animals,’ by Mr. J. Shaw, in Zoolog. Si‘C.* 1872, p. 730. 
the * Aiheua'um,’ Nov. 24th, Mr. Monteiro, ‘ Ibis,’ vol. iv 

I860, p. 681. 1862, p. 339. 
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more brightly-coloured in the male than in the female ; 
and this is frequently the case with the beak, for 
instance, in our common blackbird. In Buceros 
corrugatus, the whole beak and immense casque are 
coloured more conspicuously in the male than in the 
female; and ‘‘the oblique grooves upon the sides of 
“the lower mandible are peculiar to the male sex.”®* 

The head, again, often supports fleshy appendages, 
filaments, and solid protuberances. These, if not 
common to both sexes, are always confined to the 
males. The solid protuberances have been described 
in detail by Dr. W. Marshall,®® who shews that they 
are formed either of cancellated bone coated with skin, 
or of dermal and other tissues. With mammals true 
horns are always supported on the frontal bones, but 
with birds various bones have been modified for this 
purpose ; and in species of the same group the pro- 
tuberances may have cores of bone, or be quite destitute 
of them, with intermediate gradations connecting these 
two extremes. Hence, as Dr. Marshall justly remarks, 
variations of the most different kinds have served for 
the development through sexual selection of these 
ornamental appendages. Elongated feathers or plumes 
spring from almost every part of the body. The 
feathers on the throat and breast are sometimes de- 
veloped into beautiful ruffs and collars. The tail- 
feathers are frequently increased in length ; as we see 
ill the tail-coverts of the peacock, and in the tail itself 
of the Argus pheasant. With the peacock even the 
bones of the tail have been modified to support llie 

* Land and Water,’ 1868, p. &c., ‘KiedtTlUndisclien Archiv 
217. fiir Zoologie,* B. I. Heft 2. 

“ ‘ Ueber die*Schadelh6cker,* 1872. 
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heavy tail-coverts.®® The body of the Argus is not 
larger than that of a fowl ; yet the length from the 
end of the beak to the extremity of the tail is no less 
than five feet three inches,®’ and that of the beautifully 
ocellated secondary wing-feathers nearly three feet. 
In a small African night-jar (Cosmefornis vexillarius) 
one of the primary wing-feathers, during the breeding- 
season, attains a length of twenty-six inches, whilst 
the bird itself is only ten inches in length. In another 
closely-allied genus of night-jars, the shafts of the 
elongated wing-feathers are naked, except at the 
extremity, where there is a disc.®® Again, in another 
genus of night-jars, the tail-feathers are even still 
more prodigiously developed. In general the feathers 
of the tail are more often elongated than those of the 
wings, as any great elongation of the latter impedes 
flight. We thus see that in closely-allied birds orna- 
ments of the same kind have been gained by the 
males through the development of widely different 
feathers. 

It is a curious fact that the feathers of species 
belonging to very distinct groups have been modified 
in almost exactly the same peculiar manner. Thus 
the wing-feathers in one of the above-mentioned night- 
jars are bare along the shaft, and terminate in a dies ; 
or are, as they are sometimes called, spoon or racket- 
shaped. Feathers of this kind occur in the tail ot » 
motmot {Eumomota supereiliaris), of a king-fisher, 
finch, humming-bird, parrot, several Indian drongos 

Dr. W, Marshall, ‘Uber Sebter, iu the ‘Ibis,’ voi. 

den Vogelschwanz,* ibid. B. I. vi. gl8G4^, p. 114 Living.3toiK*, 
Heft 2, 1872. ‘Expedition to the Zambesi,’ 

Jardine’s ‘ Naturalist Li- 1865, p. 66. 
brary : Birds.* vol. xiv. p. 166. 
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(Dicrurus and Edolius, in one of which the disc stands 
vertically), and in the tail of certain birds of paradise. 
In these latter birds, similar feathers, beautifully 
ocellated, ornament the head, as is likewise the case 
with some gallinaceous birds. In an Indian bustard 
{Sypheotides awitus) the feathers forming the ear-tufts, 
which are about four inches in length, also terminate 
in discs.®® It is a most singular fact that themotmots, 
as Mr. Salvin has clearly shewn,’® give to their tail 
feathers the racket-shape by biting off the barbs, and, 
further, that this continued mutilation has produced a 
certain amount of inherited effect. 

Again, the barbs of the feathers in various widely- 
distinct birds are filamentous or plumose, as with some 
herons, ibises, birds of paradise, and Gallinaceie. In 
other cases the barbs disappear, leaving the shafts 
bare from end to end ; and these in the tail of the 
Paradisea apoda attain a length of thirty-four inches 
in P. Papuana (fig. 47) they are much shorter and 
thin. Smaller feathers when thus denuded appear like 
bristles, as on the breast of the turkey-cock. As any 
fleeting fashion in dress comes to be admired by man, 
80 with birds a change of almost any kind in the 
structure or colouring of the feathers in the male 
appears to have been admired by the female. The 
fact of the feathers in widely distinct groups having 
been modified in an analogous manner no doubt 
depends primarily on all the feathers having nearly 
the same structure and manner of development, and 

Jerdon, ‘ Birds of* India,’ Mag. of Nat. Hist.,’ vol. xx. 
vol. iii, p. 620. 1857, p. 416, and in ins ‘ Malay 

‘Proc. Zoolog. Soc.* 1873, Archipelago/ vol. ii. 1869, p 
p. 429. • 390. 

Wallace, in ^Annais and 
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\Vc ofteu see a tendency to analogous variability iu 
tbe plumage of our domestic breeds belonging 
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distinct species. Thus top-knots have appeand in 
several species. In an extinct variety of the turkey, 
the top-knot consisted of hare quills surmounted with 
plumes of down, so that they somewhat resembled the 
racket-shaped feathers above described. In certain 
breeds of the pigeon and fowl the feathers are plumose, 
with some tendency in the shafts to be naked. In the 
Sebastopol goose the scapular feathers are greatly 
elongated, curled, or oven spirally twisted, with the 
margins plumose.^* 

In regard to colour, liardly anything need here be 
said, for every one knows how sjjlendid are the tints of 
many birds, and how harmoniously they are combined. 
The colours are often metallic and iridescent. Circular 
spots are sometimes surrounded by one or more 
differently shaded zones, and are thus converted into 
ocelli. Nor need much be said on the wonderful 
difference between the sexes of many birds. The 
common peacock offers a striking instance. Female 
birds of paradise are obscurely coloured and destitute 
of all ornaments, whilst the males are probably the 
most highly decorated of all birds, and in so many 
different ways that they must be seen to be appreciated. 
Idle elongated and golden-orange plumes which spring 
I’l’om beneath the wings of the Paradisea apoda, when 
vertically erected and made to vibrate, are described 
its forming a sort of halo, in tlie centre of wliich the 
head “looks like a little emerald sun with its rays 
“formed by the two plumes.” In another most 
heautiful species the head is bald, “and of a rich 

8eo my work on ‘The Quoted from M.deLafres- 

Variation of Animals and Plants nayo in ‘Annals and Mag. of 
under Domestical ^n,’ vol. i. pj). Nat. Hist.’ vol. xiii. 1854, p. 

157: sec also Mr. Wallace's 
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Fig. 49. Spathura anderwoudi, male and female (from Brchm). 

^vitli birds of paradise in their beauty, as every one 
'^ill admit who has scon Mr, Gould’s splendid volumes, 
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or his rich collection. It is very remarkable in how 
many different ways these birds are ornamented. 
Almost every part of their plumage has been taken 
advantage of, and modified ; and the modifications 
have been carried, as Mr. Gould shewed me, to a 
wonderful extreme in some species belonging to nearly 
every sub-group. Such cases are curiously like those 
which we see in our fancy breeds, reared by man for 
the sake of ornament; certain individuals originally 
varied in one character, and other individuals of the 
same species in other characters ; and these have been 
seized on by man and much augmented— as shewn by 
the tail of the fantail-pigeon, the hood of the jacobin, 
the beak and wattle of the carrier, and so forth. The 
sole difference between these cases is that in the one, 
the result is due to man’s selection, whilst in the other, 
as with humming-birds, birds of paradise, &c., it is 
due to the selection by the females of the more 
beautiful males. 

I will mention only one other bird, remarkable from 
the extreme contrast in colour between the sexes, 
namely the famous bell-bird {Ghasmorhynchus niveus) 
of S. America, the note of which can be distinguished 
at the distance of nearly three miles, and astonishes 
every one when first hearing it. The male is pure 
white, whilst the female is dusky-green ; and white is 
a very rare colour in terrestrial species of moderate 
size and inoffensive habits. The male, also, as 
described by Waterton, has a spiral tube, nearly three 
inches in length, which rises frejm the base of the 
beak. It is jet-black, dotted over with minute downy 
feathers. This tube can be inflated with air, through 
a communication with the palate ; and when not 
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inflated hangs down on one side. The genus consists 
of four species, the males of which are very distinct, 
whilst the females, as described by Mr. Sclater in a 
very interesting paper, closely resemble each other, 
thus offering an excellent instance of the common rule 
that within the same group the males differ much 
more from each other than do the females. In a 
second species (G. nudiGollis) the male is likewise 
snow-white, with the exception of a large space of 
naked skin on the throat and round the eyes, which 
during the breeding-season is of a fine green colour. 
In a third species ((7. tricaruneulatus) the head and 
neck alone of the male are white, the rest of the body 
joeing chestnut-brown, and the male of this species is 
provided with three filamentous projections half as 
long as the body —one rising from the base of the 
beak, and the two others from the corners of the 
mouth.^® 

The coloured plumage and certain other ornaments 
of the adult males are either retained for life, or are 
periodically renewed during the summer and breeding- 
season. At this same season the beak and naked skin 
about the head frequently change colour, as with some 
herons, ibises, gulls, one of the bell-birds just noticed, 
&c. In the white ibis, the cheeks, the inflatable skin 
of the throat, and the basal portion of the beak then 
become crimson.^*^ In one of the rails, GalUerex 
mstatuSj a large rod caruncle is developed during this 
period on the head of tlie male. So it is with a thin 
horny crest on the beak of one of the pelicans, 

Mr. ISclater, ‘ Intelltictiial paper, with a plate, iu the ‘ ibis,' 
eibserver,’ Jan. 1807. ‘ Water- 1805, ]). 00. 
ton’s Wanderings,’ p. 118. See ‘ Laud and Water,' 1807, p. 

dso Mr. Salviu^s iuteiesting 304. 

2 
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P. erijthrorhynchus ; for, after the breeding-season, 
these horny crests are shed, like horns from the heads 
of stags, and the shore of an island in a lake in Nevada 
was found covered with these curious exuvije.” 

Changes of colour in the plumage according to the 
season depend, firstly on a double annual moult, 
secondly on an actual change of colour in the feathers 
themselves, and thirdly on their dull-coloured margins 
being periodically shed, or on these three processes 
more or less combined. The shedding of the deciduary 
margins may be compared with the shedding of their 
down by very young birds ; for the down in most cases 
arises from the summits of the first true feathers '^® 

With respect to the birds which annually undergo 
a double moult, there are, firstly, some kinds, for 
instance snipes, swallow-plovers (Glareolae), and 
curlews, in which the two sexes resemble each other, 
and do not change colour at any season. I do not 
know whether the winter plumage is thicker and 
warmer than the summer plumage, but warmth seems 
the most probable end attained of a double moult, 
where there is no change of colour. Secondly, there 
are birds, for instance, certain species of Totanus and 
other Grallatorcs, the sexes of which resemble eaclj 
other, but in which the summer and winter plumag(3 
differ slightly in colour. The difference, however, in 
these cases is so small that it can hardly be an 
advantage to them ; and it may, perhaps, be attributed 
to the direct action of the different conditions to 
which the birds are exposed during the two seasons. 

D. G. Elliot, in ‘Proc. edited by P. L. Sclater. P'lJ' 
Zool. Soc.’ 1869, ]). 589. Sue. 1867, p. |4. 

Mitzseb’s ‘ PtcrylugrapLy,’ 
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Thirdly, there are many other birds the sexes of 
which are alike, but which are widely different in 
their summer and winter plumage. Fourthly, there 
are birds the sexes of which differ from each other in 
colour ; but the females, though moulting twice, retain 
the same colours throughout the year, whilst the males 
undergo a change of colour, sometimes a great one, 
as with certain bustards. Fifthly and lastly, there 
are birds the sexes of which differ from each other in 
both their summer and winter plumage; but the 
male undergoes a greater amount of change at each 
recurrent season than the female— ^of which the ruff 
[MacJietes pugnax) offers a good instance. 

With respect to the cause or purpose of the 
differences in colour between the summer and winter 
plumage, this may in some instances, as with the 
ptarmigan,*^® serve during both seasons as a pro- 
tection, When the difference between the two 
plumages is slight it may perhaps be attributed, as 
already remarked, to the direct action of the conditions 
of life. But with many birds there can hardly be a 
doubt that the summer plumage is ornamental, even 
when both sexes are alike. We may conclude that 
this is the case with many herons, egrets, &c., for they 
acej^uire their beautiful plumes only during the 
breeding-season. Moreover, such plumes, top-knots, 
iVc., though possessed by both sexes, are occasionally a 
little more developed in the male than in the female; 

The brown niotth'd summer i.s known to .sutler greatly from 
I'luinage of the ptarmigan is of birds of prey, before it has ac- 
as much ini]>ortance to as a quired its summer dress : see 
protection, as the while winter Wilhelm von Wright, in Lloyd, 
plumage^ for in Scandinavia ‘ Game Birds of Sweden,’ 1867, 
hming (he 8^)rin^, when the j). 125. 

^n iw has disappeared, this bird 
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and they resemble the plumes and ornaments possessed 
by the males alone of other birds. It is also known 
that confinement, by affecting the reproductive system 
of male birds, frequently checks the development of 
their secondary sexual characters, but has no immediate 
influence on any other characters ; and I am informed 
by Mr. Bartlett that eight or nine specimens of the 
Knot {Tringa eanutus) retained their unadorned winter 
plumage in the Zoological Gardens throughout the 
year, from which fact we may infer that the summer 
plumage, though common to both sexes, partakes of the 
nature of the exclusively masculine plumage of many 
other birds.®® 

From the foregoing facts, more especially from 
neither sex of certain birds changing colour during 
either annual moult, or changing so slightly that the 
change can hardly be of any service to them, and from 
the females of other species moulting twice yet re- 
taining the same colours throughout the year, we may 
conclude that the habit of annually moulting twice has 
not been acquired in order that the male should assume 
an ornamental character during the breeding-season ; 
but that the double moult, having been originally 
acquired for some distinct purpose, has subsequently 
been taken advantage of in certain cases for gaining a 
nuptial plumage. 

It appears at first sight a surprising circumstance 
that some closely-allied species should regularly under- 

*®Jn regard to tlie previous pp. 615, C30, 683; on Totaiwis, 
statements on moulting, see, on ibid. p. 700; on the plumes u( 
snipes, &c., Macgillivray, ‘Hist, herons, ibid. p. 738, and Mac- 
Bnt. Birds,' vol. iv. p. 371; on gillivray, vol. iv. pp. 436 
(ilareolae, curlews, and bustards, 444, and Mr^ Stafford Allen, in 
Jerdon, ‘ Birds of India,’ vol. iii. the ‘ Ibis,’ vol. v. 1863, p. 33. 
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go a double annual moult, and others only a single 
one. The ptarmigan, for instance, moults twice or' 
even thrice in the year, and the blackcock only once : 
some of the splendidly coloured honey-suckers (Nec- 
tariniae) of India and some sub- genera of obscurely 
coloured pipits (Anthus) have a double, whilst others 
liave only a single annual moult.®^ But the gradations 
in the manner of moulting, which are known to occur 
with various birds, shew us how species, or whole 
groups, might have originally acquired their double 
annual moult, or having once gained the habit, have 
again lost it. With certain bustards and plovers the 
vernal moult is far from complete, some feathers being 
renew’ed, and some changed in colour. There is also 
reason to believe that with certain bustards and rail- 
like birds, which properly undergo a double moult, 
some of the older males retain their nuptial plumage 
throughout the year. A few highly modified feathers 
may merely be added during the spring to the plumage, 
as occurs with the disc-formed tail-feathers of certain 
drougos {Bhrhuja) in India, and with the elongated 
feathers on the back, neck, and crest of certain herons. 
By such steps as these, tlic vernal moult might be 
rendered more and more complete, until a perfect 
double moult was acquired. Some of the birds of 
paradise retain their nuptial feathers throughout the 
year, and thus have only a single moult ; others cast 
them directly after the breeding-season, and thus have 
a double moult ; and others again cast them at this 
reason during the f^rst year, hut not afterwards; so 

^ On the moulting of the vol. i. pp. 359, 365, 369. On 
ptarmigan, see Gould’s ‘Birds the moulting of Anthus, sea 
of Great Britain.’ On the honey- Bly th, in ‘ Ibis,’ 1867, p. 32. 
suckers, Jerdon, ‘ Birds of India,* 
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that these latter species are intermediate in theii 
manner of moulting. There is also a great difference 
with many birds in the length of time during which 
the two annual plumages are retained ; so that the one 
might come to be retained for the whole year, and the 
other completely lost. Thus in the spring Machete?, 
'pugnax retains his ruff for barely two months. In 
Natal the male widow-bird (Chera progne) acquires his 
fine plumage and long tail-feathers in December or 
January, and loses them in March ; so that they are 
retained only for about three months. Most species, 
which undergo a double moult, keep their ornamental 
feathers for about six months. The male, however, of 
the wild Gallus hanlciva retains his neck-hackles foi’ 
nine or ten months ; and when these are cast off, the 
underlying black feathers on the neck are fully exposed 
to view. But with the domesticated descendant of this 
species, the neck-hackles of the male are immediately 
replaced by new ones ; so that we here see, as to part 
of the plumage, a double moult changed under domes- 
tication into a single moult,*^^ 

The common drake (Ams hoschas), after the breeding- 
season, is well known to lose his male plumage for a 
period of three months, during which time he assnnios 


Fur tliu foregoing .state- 
ments in regard to partial 
moults, and on old males re- 
taining their nuptial plumage, 
see Jerdon, on bustards and 
plovers, in ‘ Birds of In<lia,* vol. 
iii. pp. 617, 637, 709, 711. Also 
Blyth in *Land and Water,’ 
1867, p. 84. On the moulting 
of Paradisea, see an interesting 
article by Dr. W. Marshall, 
‘ Archives Ncerlandaises,* torn. 


vi. 1871. On the Vidua, ‘ Ibh,’ 
vol. iii. 1861, p. 133. On iIkj 
D rongo-shrikes, Jerdon, il>iJ 
\ol. i. p. 435. On the veniai 
moult of tlie Uerudias hahidcus, 
Mr. S. S. Allen, in ‘ Ibis,’ 1863, 
p. 33. On Gallus banklra, 
Blyth, ‘ ill ‘ Annals and Mag. ol 
Nat. Hist.’ vol. i. 1848, p. 4r)5; 
see, also, on tliis subject, my 
* Variation 6f Animals luidi r 
Domestication,* vol, i. p. 236. 
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that of the female. The male pin-tail duck (i-l/ia-s 
:icuta) loses his plumage for the shorter period of six 
weeks or two months ; and Montagu remarks that 
this double moult within so short a time is a most 
extraordinary circumstance, that seems to bid defiance 
to all human reasoniug.” But the believer in the 
gradual modification of species will be far from feeling 
uirprise at finding gradations of all kinds. If the male 
|)in-tail were to acquire his new plumage within a still 
diorter period, the new male feathers would almost 
aecessarily bo mingled with the old, and both with 
some proper to the female ; and this apparently is the 
[^ase with the male of a not distantly-allied bird, 
namely the Merganser serrator^ for the males are said 
to “ undergo a change of plumage, which assimilates 
them in some measure to the female/* By a little 
further acceleration in the process, the double moult 
would be completely lost.*^^ 

Some male birds, as before stated, become more 
brightly coloured in the spring, not by a vernal moult, 
l)ut either by an actual change of colour in the 
feathers, or by their obscurely-coloured deciduary 
margins being shed. Changes of colour thus caused 
may last for a longer or shorter time. In the Pclecaniis 
mocrotalvs a beautiful rosy tint, with lemon-coloured 
marks on the breast, overspreads the whole plumage in 
the spring ; but these tints, as Mr. Sclater states, do 
‘not last long, disappearing generally in about six 
weeks or two months after they have been attained.** 
Certain finches shed the margins of their feathers in 

^ See Macgillivray, ‘ Hist, from AVutertori and Montagu. 
British Birds’ (vol. v. pp. 34, Also Yarrell, ‘Hist of British 

?0, and 223), on* the moulting Birds,’ vol. iii. p. 243. 
the Analidse, with quotations 
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the spring, and then become brighter coloured, wliilo 
other finches undergo no such change. Thus the 
Fringilla tristis of the United States (as well as many 
other American species) exhibits its bright colours only 
when the winter is past, whilst our goldfinch, which 
exactly represents this bird in habits, and our siskin, 
which represents it still more closely in structure, 
undergo no such annual change. But a difference of 
this kind in the plumage of allied species is not 
surprising, for with the common linnet, which belongs 
to the same family, the crimson forehead and breast 
are displayed only during the summer in England, 
whilst in Madeira these colours are retained througli 
out the year.®^ 

Disjjlay hy Male Bhxls of their Plumage,- Ornaments 
of all kinds, whether permanently or temporarily 
gained, are sedulously displayed by the males, and 
apparently serve to excite, attract, or fascinate the 
females. But the males will sometimes display their 
ornaments, when not in the presence of the females, Jis 
occasionally occurs with grouse at their balz-places, 
and as may be noticed with the peacock ; this latter 
bird, however, evidently wishes for a spectator of some 
kind, and, as I have often seen, will show off his finery 
before poultry, or even pigs.®® All naturalists who 
have closely attended to the habits of birds, whether 
in a state of nature or under confinement, are unani- 

** On the pelican, see Sclater, cannubina of Madeira, Mr. E 
in ‘Proc. Zool. Soc.* 1868, p. Vernon Harconrt, ‘Ibis,’ vol. v. 
265. On the American finches, 1863, ]). 830. 
see Audubon, ‘ Ornitb. Bio- “ See also ‘ Ornamental 
graphy,’ vol. i. pp. 174, 221, Poultry,’ by Rev. E. S. Dixon, 
and Jerdon, ‘ Birds of India,’ vol. 1848, p. 8, i. 
ii. p. 383. On the Frmgillq, 
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mously of opinion that the males take delight in 
displaying their beauty. Audubon frequently speaks 
of the male as endeavouring in various ways to charm 
the female. Mr. Gould, after describing some pecu- 
liarities in a male humming-bird, says he has no doubt 
that it has the power of displaying them to the greatest 
advantage before the female. Dr. Jerdon®® insists 
that the beautiful plumage of the male serves “to 
fascinate and attract the female.” Mr. Bartlett, at the 
Zoological Gardens, expressed himself to me in the 
strongest terms to the same efiect. 

It must be a grand sight in the forests of India “ to 
“ come suddenly on twenty or thirty pea-fowl, the 
“males displaying their gorgeous trains, and strutting 
“ about in all the pomp of pride before the gratified 
‘‘ females.” The wild turkey-cock erects his glittering 
plumage, expands his finely-zoned tail and barred 
wing feathers, and altogether, with his crimson and 
blue wattles, makes a superb, though, to our eyes, 
grotesque appearance. Similar facts have already been 
given with respect to grouse of various kinds. Turning 
to another Order. The male Uupicola crocea (fig. 50) 
is one of the most beautiful birds in the world, being 
of a splendid orange, with some of the feathers curi- 
ously truncated and plumose. The female is brownish- 
green, shaded with red, and has a much smaller crest. 
Sir K. Schomburgk has described their courtship ; he 
found one of their meeting- places where ten males and 
two females were present. The space was from four 
to five feet in diameter, and appeared to have been 

‘ Birds of India,’ introduct. ‘ Introduction to the Trochi- 
vol. i. p. xxiv. ; on the peacock, Udae,’ 1861, pp. 15 and 111. 
vol. iii. p. 50/. See Gould’s 
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cleared of evei y hlade of grass and smoothed as if by 
human hands. A male was capering, to the apparent 
“ delight of several others. Now spreading its wings, 
“ throwing up its head, or opening its tail like a fan ; 



Fig. 5U. llupUola eiCKea, mule (T. W. Wood). 


“ now strutting about with a hopping gait until tired, 
“ when it gabbled some kind of note, and was rcdieved 
“by another. Thus three of thenf successively took 
“the field, and then, with self-approbation, withdrew 
“ to rest The Indians, in order to obta?h their skins, 
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wait at one of the meeting-places till the birds are 
eagerly engaged in dancing, and then are able to kill 
with their poisoned arrows four or five males, one after 
the other. With birds of paradise a dozen or more 
full-plumaged males congregate in a tree to hold a 
dancing-party, as it is called by the natives : and here 
they fly about, raise their wings, elevate their exquisite 
plumes, and make them vibrate, and the whole tree 
seems, as Mr. Wallace remarks, to be filled with waving 
plumes. When thus engaged, they become so absorbed 
that a skilful archer may shoot nearly the whole party. 
These birds, when kept in confinement in the Malay 
Archipelago, are said to take much care in keeping 
their feathers clean ; often spreading them out, ex- 
amining them, and removing every speck of dirt. One 
observer, who kept several pairs alive, did not doubt 
that the display of the male was intended to please 
the female.^^ 

The Gold and Amherst pheasants during theii 
courtship not only expand and raise their splendid 
frills, but twist them, as I have myself seen, obliquely 
towards the female on whichever side she may be 
standing, obviously in order that a large surface may 
be displayed before her.®® They likewise turn their 
beautiful tails and tail-coverts a little towards the 
same side. Jfr. Bartlett has observed a male Poly- 


‘Jouruiil of li. Goo|;r; 4 )li. 
Soc.’ vol. X. 1840, n. 236. 

‘Aunals and Mag, of Nat. 
Hist.’ vol. xiii. 1864, p. 157 ; 
also Wallace, ibid. voi. xx. 1867, 
1 *. 412, and ‘The Malay Arclii- 
pelago,* vol. ii. 1860, p. 252. 
Also Dr. BeiiEtttt, as quoted by 
Brehni, ‘ ’riiicrlebeii,’ B. iii. s. 


326. 

Mr. T. W. Wood has given 
(‘The Student,’ April 1870, p. 
115) a full account of this 
manner <.f display, by tbe Gold 
pheasant and by the Japanese 
pheasant, Fh. versicolor'; and 
he calls it the lateral or one- 
sidetl display. 
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plectron (fig. 51) in the act of courtship, and has shown 



I'ij;. 51 . Polyplectron cbinquis, male (T. W. Wood). 


me a specimen stuffed in the attitude then assumed. 
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The tail and ’wing-feathers of this bird are ornamented 
with beautiful ocelli, like those on the peacock’s train. 
Now when the peacock displays himself, he expands 
and erects his tail transversely to his body, for he 
stands in front of the female, and has to shew off, at 
the same time, his rich blue throat and breast. But 
the breast of the Polyplectron is obscurely coloured, 
and the ocelli are not confined to the tail-feathers. 
Consequently the Polyplectron does not stand in front 
of the female; but he erects and expands his tail- 
feathers a little obliquely, lowering the expanded wing 
on the same side, and raising that on the opposite side. 
In this attitude the ocelli over the whole body are 
exposed at the same time before the eyes of the 
admiring female in one grand besj)angled expanse. To 
whichever side she may turn, the expanded wings and 
the obliquely-held tail are turned towards her. The 
male Tragopan pheasant acts in nearly the same 
manner, for he raises the feathers of the body, though 
not the wing itself, on the side which is opposite to 
the female, and whicli would otherwise be concealed, so 
that nearly all the' beautifully spotted feathers are 
exhibited at the same time. 

The Argus pheasant affords a much more remarkable 
case. The immensely developed secondary wing- 
feathers are confined to the male ; and each is orna- 
mented with a row of from twenty to twenty-three 
ocelli, above an inch in diameter. These feathers are 
also elegantly marked with oblique stripes and rows of 
spots of a dark colour, like those on the skin of a tiger 
and leopard combined. These beautiful ornaments are 
hidden until the male shows himself off before the 
female. He then erects his tail, and expands his wing- 
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and head aro held on one side, so that they are concealed 
by the fan ; but the bird in order to see the female, 
before whom he is displaying himself, sometimes pushes 
his head between two of the long wing-feathers (as 
Mr. Bartlett has seen), and then presents a grotesque 
appearance. This must be a frequent habit with the 
bird in a state of nature, for Mr. Bartlett and his son 
on examining some perfect skins sent from the East, 
found a place between two of the feathers which was 
much frayed, as if the head had here frequently been 
pushed through. Mr. Wood thinks that the male can 
also peep at the female on one side, beyond the margin 
of the fan. 

The ocelli on the wing-feathers aro wonderful 
objects ; for they ai*e so shaded that, as the Duke ol 
Argyll remarks, they stand out like balls lying loosely 
within sockets. When I looked at the specimen in the 
Ikiiisli Museum, which is mounted with the wings 
expanded and trailing doAvnwards, I was however 
greatly disapj)ointed, for the ocelli appeared flat, or 
even concave. But Mr. Clould soon made tlie case 
clear to me, for he held the feathers erect, in the 
position in which they would naturally be displayed, 
and now, from the light shining on them from above, 
each ocellus at once resembled the uruament calhid a 
hall and socket. These featliers have been shown to 
several artists, and all have expressed tlieir admiratioji 
at the perfect shading. It may well be asked, could 
such artistically shaded ornaments have been formed by 
means of sexual selection ? But it will be convenient to 
defer giving an aif^wer to this qucstioii until we treat 
in the next chapter of the princqfle of gradation. 

‘ '] he lleigu of Law,’ 1867, p. 203. 
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The foregoing remarks relate to the secondary wing- 
feathers, hut the primary wing-feathers, which in most 
gallinaceous birds are uniformly coloured, are in the 
Argus pheasant equally wonderful. They are of a soft 
brown tint with numerous dark spots, each of which 
consists of two or three black dots with a surrounding 
dark zone. But the chief ornament is a space parallel 
to the dark-blue shaft, which in outline forms a perfect 
second feather lying within the true feather. This 
inner part is coloured of a lighter chestnut, and is 
thickly dotted with minute white points. I have 
shown this feather to several persons, and many have 
admired it even more than the ball and socket featheis, 
and have declared that it was more like a work of art 
than of nature. Now these feathers are quite hidthiu. 
on all ordinary occasions, but are fully displayed, to- 
gether with the long secondary feathers, when they 
are all expanded together so as to form the great fan 
or shield. 

The case of the male Argus pheasant is eminently 
interesting, because it affords good evidence that tlie 
most refined beauty may serve as a sexual charm, and 
for no other purpose. We must conclude that this is 
the case, as the secondary and primary wing-feathers 
are not at all displayed, and the ball and socket 
ornaments are not exhibited in full perfection until 
the male assumes the attitude of courtship. The 
Argus pheasant does not possess brilliant colours, so 
that his success in love appears to depend on the great 
size of his plumes, and on the elaboration of the most 
elegant patterns. Many will declare that it is utterly 
incredible that a female bird should be able to 
appreciate fine shading and exquisite pa items. Jt 
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undoubtedly a marvellous fact that she should possess 
this almost human degree of taste. He who thinks 
that he can safely gauge the discrimination and taste 
of tlie lower animals may deny that the female Argus 
pheasant can appreciate such refined beauty ; but he 
will then be compelled to admit that the extraordinary 
attitudes assumed by the male during the act of court- 
ship, by which the wonderful beauty of his plumage is 
fully displayed, are purposeless ; and this is a conclusion 
which I for one will never admit. 

Although so many pheasants and allied gallinaceous 
birds carefully display their plumage before the 
females, it is remarkable, as Mr. Bartlett informs 
me, that this is not the case with the dull-coloured 
Eared and Cheer pheasants (Orossopiilon auritum 
and Fhasiarnis wallichii); so that these birds seem 
conscious that they have little beauty to display. 
Mr. Bartlett has never seen the males of either of 
these species fighting together, though he has not had 
such good opportunities for observing the Cheer as the 
Eared pheasant. Mr. Genner Weir, also, finds that all 
male birds with rich or strongly-characterised plumage 
are more quarrel-?ome than the dull-coloured species 
belonging to the same groups. The goldfinch, for 
instance, is far more pugnacious than the linnet, and 
the blackbird than the thrush. Those birds which 
undergo a seasonal change of plumage likewise become 
much more pugnacious at the period when they are 
most gaily ornamented. No doubt the males of some 
obscurely-coloured birds fight desperately together, but 
it appears that when sexual selection has been highly 
iufiuential, a;id has given bright colours to the males of 
liny species, it has also very often given a strong 
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tendency to pugnacity. We shall meet with nearly 
analogous cases when we treat of mammals. On the 
other hand, with birds the power of song and brilliant 
colours have rarely been both acquired by the males of 
the same species ; but in this case the advantage gained 
would have been the same, namely success in charming 
the female. Nevertheless it must be owned that the 
males of several brilliantly coloured birds have had 
their feathers specially modified for the sake of pro- 
ducing instrumental music, though the beauty of this 
cannot be compared, at least according to our taste, 
with that of the vocal music of many songsters. 

We will now turn to male birds which are not 
ornamented in any high degree, but which nevertheless 
display during their courtship whatever attractions 
they may possess. These cases are in some respects 
more curious than the foregoing, and have been but 
little noticed. I owe the following facts to Mr. Weir, 
who has long kept confined birds of many kinds, 
including all the British Fringillidm and Emberizidec. 
The facts have been selected from a large body of 
valuable notes kindly sent me by him. The bullfinch 
makes his advances in front of the female, and then 
puffs out his breast, so that many more of the crimson 
feathers are seen at once than otherwise would be the 
case. At the same time he twists and bows his blach 
tail from side to side in a ludicrous manner. The 
male chaffinch also stands in front of the female, thus 
showing his red breast and “ blue bell,’’ as the fanciers 
call his head ; the wings at the same time being slightly 
expanded, with the pure white bands on the shoulders 
thus rendered conspicuous. The common linnet dis- 
tends his rosy breast, slightly expands his brown wings 
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and tail, so as to make the best of them by exhibiting 
their white edgings. We must, however, be cautious 
in concluding that the wings are spread out solely for 
display, as some birds do so whose wings are not 
beautiful. This is the case with the domestic cock, 
but it is always the wing on the side opposite to the 
female which is expanded, and at the same time scraped 
on the ground. The male goldfinch behaves differently 
from all other finches: his wings are beautiful, the 
shoulders being black, with the dark-tipped wing* 
feathers spotted with white and edged with golden 
yellow. When he courts the female, he sways his 
body from side to side, and quickly turns his slightly 
expanded wings first to one side, then to the other, 
with a golden flashing effect. Mr. Weir informs me 
that no other British finch turns thus from side to side 
during his courtship, not even the closely-allied male 
siskin, for he would not thus add to his beauty. 

Most of the British Buntings are plain coloured 
birds ; but in the spring the feathers on the head of 
the male reed-bunting {Kmheriza schoeniculus) acquire 
a fine black colour by the abrasion of the dusky tips ; 
and these are erected during the act of courtship. Mr. 
Weir has kept two species of Amadina from Australia : 
the A. castanotis is a very small and chastely coloured 
finch, with a dark tail, white rump, and jet-black upper 
tail-coverts, each of the latter being marked with three 
large conspicuous oval spots of white.®^ This species, 
when courting the female, slightly spreads out and 
vibrates these ptirti-coloured l ail-coverts in a very 
peculiar manner. The male Amadina Lathami behaves 

Por the d^cription of these the Birds of Australia,’ vol, i, 
birds, see Gould’s ‘ Handbook to XB65, p. 417. 



612 


THE DESCENT OF MAN. 


Part II. 


very differently, exhibiting before the female his 
brilliantly spotted breast, scarlet rump, and scarlet 
upper tail-coverts. I may here add from Dr. Jerdon 
that the Indian bulbul {Pyenonotus Jmmorrhous) has 
its under tail-coverts of a crimson colour, and these, 
it might be thought, could never be well exhibited; 
but the bird “ when excited often spreads them out 
‘‘ laterally, so that they can be seen even from above.” 
The crimson under tail-coverts of some other birds, as 
with one of the woodpeckers, Picus major, can be seen 
without any such display. The common pigeon has 
iridescent feathers on the breast, and every one must 
have seen how the male inflates his breast whilst 
courting the female, thus showing them off to the 
best advantage. One of the beautiful bronze-winged 
pigeons of Australia (OeypJiaps lophotes) behaves, as 
described to me by Mr. Weir, very differently: the 
male, whilst standing before the female, lowers his 
head almost to the ground, spreads out and raises his 
tail, and half expands his wings. He then alternately 
and slowly raises and depresses his body, so that the 
iridescent metallic feathers are all seen at once, and 
glitter in the sun. 

Sufficient facts have now been given to shew witli 
what care male birds display their various charms, and 
this they do with the utmost skill. Whilst preening 
their feathers, they have frequent opportunities for 
admiring themselves, and of studying how best to 
exhibit their beauty. But as all the males of the same 
species display themselves in exactly Ahe same manner, 
it appears that actions, at first perhaps intentional, have 
become instinctive. If so, we ought not to, accuse birds 
w ‘ 3irds of India/ vol. ii. p. 96 
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of conscious vanity ; yet when we see a peacock strutting 
about, with expanded and quivering tail-feathers, he 
seems the very emblem of pride and vanity. 

The various ornaments possessed by the males are 
certainly of the highest importance to them, for in 
some cases they have been acquired at the expense of 
greatly impeded powers of flight or of running. The 
African night-jar (Cosmetornis), which during the 
pairing-season has one of its primary wing-feathers 
developed into a streamer of very great length, is 
thereby much retarded in its flight, although at other 
times remarkable for its swiftness. The ‘‘ unwieldy size ” 
of the secondary wing-feathers of the male Argus 
pheasant is said almost entirely to deprive the bird 
‘‘ of flight.*’ The fine plumes of male birds of paradise 
trouble them during a high wind. The extremely 
long tail-feathers of the male widow-birds (Vidua) of 
Southern Africa render their flight heavy ; ” but as 
soon as these are cast off they fly as well as the 
females. As birds always breed when food is abundant, 
the males probably do not suffer much inconvenience in 
searching for food from their impeded powers of move- 
ment ; but there can hardly be a doubt that they must 
be much more liable to be struck down by birds of 
prey. Nor can we doubt that the long train of the 
peacock and the long tail and wing-feathers of the 
Argus pheasant must render them an easier prey to any 
prowling tiger-cat than would otherwise be the case. 
Even the bright colours of many male birds cannot 
fail to make them conspicuous to their enemies of all 
kinds. Hence, as Mr. Gould has remarked, it probably 
is that such birds are generally of a shy disposi- 
tion, as if conscious that their beauty was a source of 
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danger, and are much more difficult to discover or 
approach, than the sombre coloured and comparatively 
tame females or than the young and as yet unadorned 
males.®^ 

It is a more curious fact that the males of some birds 
which are provided with special weapons for battle, and 
which in a state of nature are so pugnacious that they 
often kill each other, suffer from possessing certain orna- 
ments. Cock-fighters trim the hackles and cut off the 
combs and gills of their cocks ; and the birds are then 
said to be dubbed. An undubbed bird, as Mr. Teget- 
meier insists, is at a fearful disadvantage ; the comb 
** and gills ofier an easy hold to his adversary’s beak, 
‘‘ and as a cock always strikes where he holds, when 
“ once he has seized his foe, he has him entirely in his 
“ power. Even supposing that the bird is not killed, 
‘‘ the loss of blood suffered by an undubbed cock is 
“much greater than that sustained by one that has 
“been trimmed.”®^ Young turkey-cocks in fighting 
always seize hold of each other’s wattles ; and I pre- 
sume that the old birds fight in the same manner. It 
may perhaps be objected that the comb and wattles 
are not ornamental, and cannot be of service to the 
birds in this way ; but even to our eyes, the beauty of 
the glossy black Spanish cock is much enhanced by his 
white face and crimson comb; and no one who has 


*• On the CJoametornis, see 
Livingstone’s* Expedition to the 
Zambesi,’ 1865, p. 66. On the 
Argus pheasant, Jardine’s ‘Nat. 
Hist. Lib.: Birds,’ vol. xiv. p. 
167. On Birds of Paradise, 
Lesson, quoted by Brehm, 
* Thierleben,’ B. in. s. 325. On 
the widow-bird, Barrow’s 


* Travels in Africa,’ vol. i. p. 
243, and ‘ Ibis,’ vol. iii. 1861, p. 
133. Mr. Gould, on the shy- 
ness of male birds, ‘Handbook 
to Birds Australia,’ vol. i. 
1865, pp. 210, 457. 

Tegetmeicr, ‘ The Poultry 
Book,’ 1866, p. 139. 



Chap. XIII. 


DISPLAY BY THE MALE. 


615 


ever seen the splendid blue wattles of the male 
Tragopau pheasant distended in courtship can for a 
moment doubt that beauty is the object gained. From 
the foregoing facts we clearly see that the plumes and 
other ornaments of the males must be of the highest 
importance to them ; and we further see that beauty 
is even sometimes more important than success in 
battle. 



616 


tllE DESCENT OF MAN. 


Pabt IL 


CIIAPTEK XIV. 

Birds -continued. 

Choice exerted by the female — Length of conitsluij — Unpaired birds 
— Mental qualities and taste for the beautiful — Preference or 
antipathy shewn by the female for particular males — Variability 
of birds — Variations sometimes abrupt — Laws of variation — 
Formation of 0 elli— Gradations of character — Case of Peacock, 
Argus pheasant, and Urosticte. 

When the sexes differ in beauty or in the power of 
singing, or in producing what I have called instrumental 
music, it is almost invariably the male who surpasses 
the female. These qualities, as we have just seen, are 
evidently of high importance to the male. When they 
are gained for only a part of the year it is always before 
the breeding- season. It is the male alone who elabo- 
rately displays his varied attractions, and often per- 
forms strange antics on the ground or in the air, in 
the presence of the female. Each male drives away, or 
if he can, kills his rivals. Hence we may conclude that 
it is the object of the male to induce the female to pair 
with him, and for this purpose he tries to excite or 
charm her in various ways ; and this is the opinion of 
all those who have carefully studied the habits of living 
birds. But there remains a question which has an 
all-important bearing on sexual selecfion, namely, does 
every male of the same species excite and attract the 
female equally ? Or does she exert a choice, and prefer 
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certain males ? This latter question can be answered 
in the affirmative by much direct and indirect evidence. 
It is far more difficult to decide what qualities deter* 
mine the choice of the females ; but here again we have 
some direct and indirect evidence that it is to a large 
extent the external attractions of the male ; though no 
doubt his vigour, courage, and other mental qualities 
come into play. Wo will begin with the indirect 
evidence. 

Length of Courtship . — The lengthened period during 
which both sexes of certain birds meet day after day at 
an appointed place probably depends partly on the 
courtship being a prolonged affair, and partly on 
reiteration in the act of pairing. Thus in Germany 
and Scandinavia the balzing or leks of the black-cocks 
last from the middle of March, all through April into 
May. As many as forty or fifty, or even more birds 
congregate at the leks ; and the same place is often 
frequented during successive years. The lek of the 
capercailzie lasts from the end of March to the middle 
or even end of May. In North America “ the partridge 
(lances ’’ of the Tetrao phasianellus last for a month 
or more.” Other kinds of grouse, both in North 
America and Eastern Siberia,^ follow nearly the same 
habits. The fowlers discover the hillocks where the 
ruffs congregate by the grass being trampled bare, and 
this shews that the same spot is long frequented. The 
Indians of Guiana are well acquainted with the cleared 

^ Nordraan describes (‘Bull, above a hundred, not counting 
Sue. Imp. des Nat. M*)sccu,’ the females, which lie hid in the 
iHbl, tom. xxxiv. p. 264) the surrounding bushes. The noises 
balzen of Tetrao Jirogalloides in uttered differ from those of T. 
Amur Land. He |stimated the wrogallus. 
uuiaber of birds assembled at 



618 


THE DESCENT OP MAN. 


Pabt II. 


arenas, where they expect to find the beautiful cocks of 
the Eock ; and the natives of New Guinea know the 
trees where from ten to twenty male birds of paradise 
in full plumage congregate. In this latter case it is 
not expressly stated that the females meet on the same 
trees, but the hunters, if not specially asked, would 
probably not mention their presence, as their skins are 
valueless. Small parties of an African weaver (Plooetis) 
congregate, during the breeding-season, and perform 
for hours their graceful evolutions. Large numbers of 
the Solitary snipe {Scohpm major) assemble during 
dusk in a morass; and the same place is frequented 
for the same purpose during successive years; here 
they may be seen running about “ like so many large 
rats,” puffing out their feathers, flapping their wings, 
and uttering the strangest cries.^ 

Some of the above birds, — the black-cock, capercailzie, 
pheasant-grouse, ruff. Solitary snipe, and perhaps 
others, — are, as is believed, polygamists. With such 
birds it might have been thought that the stronger 
males would simply have driven away the weaker, and 
then at once have taken possession of as many females 
as possible ; but if it be indispensable for the male to 
excite or please the female, we can understand the 
length of the courtship and the congregation of so many 
individuals of both sexes at the same spot. Certain 
strictly monogamous species likewise hold nuptial 

* With respect to the assem- ferenccs in regard to the assom 
blagcsof the above named grouse, blages of other birds have already 
see Brehm, * Thierleben,’ B. iv. been given. On Paradisea, ‘ 

8. 360; al^ L. Lloyd, ‘Game Wallace, in ‘Annals and Mbl:. of 

Birds of Sweden,’ 1867, pp. 19, Nat. Hist.’ voL xx. 1867, {x 412. 
78. Richardson, ‘Fauna Bor. On the snip?, Lloyd, T’ 
Americana Birds, p. 362. Re- 221. 
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assemblages ; this seems to be the case in Scandinavia 
with one of the ptarmigans, and their leks last from 
the middle of March to the middle of May. In Australia 
the lyre-bird {Menwra superha) forms ‘‘small round 
hillocks,” and the M. Alberti scratches for itself shallow 
holes, or, as they are called by the natives, corrohorying 
places, where it is believed both sexes assemble. The 
meetings of the M. superha are sometimes very large ; 
and an account has lately been published® by a traveller, 
who heard in a valley beneath him, thickly covered 
with scrub, “ a din which completely astonished ” him ; 
on crawling onwards he beheld, to his amazement, about 
one hundred and fifty of the magnificent lyre-cocks, 
“ranged in order of battle, and fighting with inde- 
scribable fury.” The bowers of the Bower-birds are 
the resort of both sexbs during the breeding-season ; and 
“ here the males meet and contend with each other for 
“ the favours of the female, and here the latter assemble 
“ and coquet with the males.” With two of the genera, 
the same bower is resorted to during many years.^ 

The common magpie (Corum pica, Linn.), as I have 
been informed by the Eev. W. Darwin Fox, used to 
assemble from all parts of Delamere Forest, in order to 
celebrate the “great magpie marriage.” Some years ago 
these birds abounded in extraordinary numbers, so that 
a gamekeeper killed in one morning nineteen males, 
and another killed by a single shot seven birds at roost 
together. They then had the habit of assembling very 
early in the spring at particular spots, where they could 

® Quoted by Mr. T. W. Wood Birds of Australia,* vol. i. pp. 300, 
in the ‘ Student,* April 1870, p. 308, 448, 461. On the ptarini- 
125. gau, above alluded to, see Lloyd, 

* Gould, ‘ Handbook to the ibid. p. 129. 
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be seen in flocks, cliattering, sometimes fighting, bust- 
ling and flying about the trees. The whole affair was 
evidently considered by the birds as one of the highest 
importance. Shortly after the meeting they all sepa- 
rated, and were then observed by Mr. Fox and others 
to be paired for the season. In any district in which a 
species does not exist in large numbers, great assem- 
blages cannot, of course, be hold, and the same species 
may have different habits in different countries. For 
instance, I have heard of only one instance, from ]\I r. 
Wedderburn, of a regular assemblage of black game in 
Scotland, yet these assemblages are so well known in 
Germany and Scandinavia that they have received 
special names. 

Unpaired Birds , — From the facts now given, we nmy 
conclude that the courtship of birds, belonging to widely 
different groups, is often a prolonged, delicate, ami 
troublesome affair. There is even reason to suspect, 
improbable as this will at first appear, that some males 
and females of the same species, inhabiting the same 
district, do not always please each other, and con- 
sequently do not pair. Many accounts have been 
published of either the male or female of a pair having 
been shot, and quickly replaced by another. This Las 
been observed more frequently with the magpie than 
with any other bird, owing perhaps to its conspicuous 
appearance and nest. The illustrious Jenner states 
that in Wiltshire one of a pair was daily shot no less 
than seven times successively, but all to no purpose, 
“ for the remaining magpie soon found another mate ’’ ; 
and the last pair reared their young. A new paitner 
is generally found on the succeeding day; but Mr. 
Thompson gives the case of one bein§ replaced on the 
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evening of the same day. Even after the eggs are 
hatched, if one of the old birds is destroyed a mate will 
often he found ; this occurred after an interval of two 
days, in a case recently observed by one of Sir J. 
Lubbock’s keepers.*^ The first and most obvious con- 
jecture is that male magpies must be much more 
numerous than females ; and that in the above cases, as 
well as in many others which could be given, the males 
alone had been killed. This apparently holds good in 
some instances, for the gamekeepers in Delamere Forest 
assured Mr. Fox that the magpies and carrion-crows 
which they formerly killed in succession in large 
numbers near their nests, were all males; and they 
accounted for this fact by the males being easily killed 
whilst bringing food to the sitting females. Macgil- 
livray, however, gives, on the authority of an excellent 
observer, an instance of three magpies successively killed 
on the same nest, which were all females ; and another 
case of six magpies sucessively killed whilst sitting on 
the same eggs, which renders it probable that most of 
them were females ; though, as I hear from Mr. Fox, 
the male will sit on the eggs when the female is killed. 

Sir J. Lubbock’s gamekeeper has repeatedly shot, but 
how often he could not say, one of a pair of jays {Oar- 
rulus glandarius), and has never failed shortly after- 
wards to find the survivor re-matched. Mr. Fox, Mr. 
F. Bond, and others have shot one of a pair of carrion- 
crows (Gorvus corone), but the nest was soon again 
tenanted by a pair. These birds are rather common ; 
hut the peregrine-falcon (Falco peregrinm) is rare, yet 

® On magpies, Jeimer, in ‘ Phil. i. p. 670. Thompson, in ‘ Annals 
Transact.* 1824, pi 21. Macgil- and Mag. of Nat, Hiflt’ vol. viii, 
livray, ‘ Hist. British Birds/ vol. 1842, p. 494, 
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Mr. Thompson states that in Ireland ‘‘ if either an old 
“ male or female be killed in the breeding-season (not an 
“uncommon circumstance), another mate is found 
“ within a very few days, so that the eyries, notwith- 
“ standing such casualties, are sure to turn out their 
“ complement of young.” Mr. Jenner Weir has known 
the same thing with the peregrine-falcons at Beaclij 
Head. The same observer informs me that three 
kestrels {Falco tinnunculus), all males, were killed one 
after the other whilst attending the same nest ; two of 
these were in mature plumage, but the third was in the 
plumage of the previous year. Even with the rare 
golden eagle {Aquila chrysaetos), Mr. Birkbeck was as- 
sured by a trustworthy gamekeeper in Scotland, that if 
one is killed, another is soon found. So with the white 
owl (8trixjlammea)y the survivor readily found a mat(^, 
“ and the mischief went on.” 

White of Selborne, who gives the case of the owl, adds 
that he knew a man, who from believing that partridges 
when paired were disturbed by the males fighting, used 
to shoot them ; and though he had widowed the same 
female several times, she always soon found a fresh 
partner. This same naturalist ordered the sparrows, 
which deprived the house-martins of their nests, to he 
shot ; but the one which was left, “ be it cock or hen, 
“ presently procured a mate, and so for several times 
“ following.” I could add analogous cases relating to 
the chaffinch, nightingale, and redstart. With respect 
to the latter bird {Phoeniev/ra ruticilla), a writer expresses 
much surprise how the sitting feinale could so soon have 
given effectual notice that she was a widow, for the 
species was not common in the neighbourhood. Mi’. 
Jenner Weir has mentioned to me a nearly similar case: 
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at Blackheath he never sees or hears the note of the 
wild bullfinch, yet when one of his caged males has died, 
a wild one in the course of a few days has generally come 
and perched near the widowed female, whose call-note 
is not loud. I will give only one otlier fact, on the 
authority of this same observer; one of a pair of starlings 
(Stvrnus vulgaris) was shot in the morning ; by noon a 
new mate was found ; this was again shot, but before 
night the pair was complete; so that the disconsolate 
widow or widower was thrice consoled during the same 
day. Mr. Engleheart also informs me that he used 
during several years to shoot one of a pair of starlings 
which built in a hole in a house at Blackheath ; but the 
loss was always immediately repaired. During one 
season he kept an account, and found that he had shot 
thirty-five birds from the same nest; these consisted 
of both males and females, but in what proportion he 
could not say : nevertheless, after all this destruction, 
a brood was reared.® 

These facts well deserve attention. How is it that 
there are birds enough ready to replace immediately a 
lost mate of either sex ? Magpies, jays, carrion-crows, 
partridges, and some other birds, are always seen during 
the spring in pairs, and never by themselves ; and these 
offer at first sight the most perplexing cases. But birds 
of the same sex, although of course not truly paired, 
sometimes live in pairs or in small parties, as is known 
to be the case with pigeons and partridges. Birds also 

® On the peregrine falcon, see 139. On the Phoenicura, see 
Thompson,* Nat. Hist, of Ireland: Loudon’s ‘Mag. ot* Nat. Hist.’ 
ihrds,* vol. i. 1849, p. 39. On vol. vii. 1834, p. 245. Brehm 
"wls, sparrows, and partridges, (‘ Thierleben,* B. iv. s. 991) also 
I'Ce White, ‘ Nat. flist. of Sel- alludes to cases of birds thrice 
h>rne,’ edit, of 1825, vol. i. p. mated during tlie same day, 
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sometimes live in triplets, as lias been observed v'itli 
starlings, carrion-crows, parrots, and partridges. Wi I h 
partridges two females have been known to live with oii<‘ 
male, and two males with one female. In all such capi s 
it is probable that the union would bo easily broken ; 
and one of the three would readily pair with a widow ur 
widower. The males of certain birds may occasionally 
be heard pouring forth their love-song long after tlie 
proper time, shewing that they have either lost or never 
gained a mate. Death from accident or disease of one of 
a pair would leave the other free and single ; and there 
is reason to believe that female birds during the brood- 
ing-season are especially liable to premature death. 
Again, birds which have had their nests destroyed, or 
barren pairs, or retarded individuals, would easily ])o 
induced to desert their mates, and would probably ho 
glad to take what share they could of the pleasures and 
duties of rearing offspring although not their own.' 
Such contingencies as these probably explain most of tlio 
foregoing cases.® Nevertheless, it is a strange fact tin: I 
within the same district, during the height of the brccd- 


Soe White (‘ Nat. Hist, of 
Selbonie,’ 1825, vol. i. p. 140) on 
the exist ence, early in the season, 
of small coveys of male ])artr 
ridges, of which fact 1 have heiird 
other instances. SeeJeimer, on 
the retarded state of the gene- 
rative organs in certain birds, in 
‘ Phil. Transact.’ 1824. In regard 
to birds living in triplets, 1 owe 
to Mr. Jenner Weir the cases 
of the starlings and parrots, and 
to Mr. Fox, of partridges; on 
carrion-crows, see the ‘ Field,’ 
1868, p. 415. On various male 
birds singing after the proper 
period^ see liev. L. deny ns, * Ob- 


servations in Natural History,’ 
1846, p. 87. 

* The following case has l i ' U 
given (‘The Times,’ Aug. 
1868) by the llev. F. 0. Moris 
on the authority of the Hon. l 
Pev. 0. W. Forester. ‘ 
“gamekeeper here founl a 
“hawk’s nest this year, witli 
“ live young ones on it. He took 
“ (our and killed them, hnl I 'A 
“one with its wings cliipo ' :> 
“ a iVjcoy to destroy the ol<l oi'< 

“ by. They were both sliot 
“day, in tiio act of feeding 
“young or.e, and ilie k ‘ji 
“ thought it was done with. '! kt? 
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ing-season, there should be so many males and females 
always ready to repair the loss of a mated bird. Why 
do not such spare birds immediately pair together? 
Have we not some reason to suspect, and the suspicion 
has occurred to Mr. Jenner Weir, that as the courtship 
of birds appears to be in many cases prolonged and 
tedious, so it occasionally happens that certain males 
and females do not succeed, during the proper season, 
in exciting each other’s love, and consequently do not 
pair? This suspicion will appear somewhat less im- 
probable after we have seen what strong antipathies 
and preferences female birds occasionally evince towards 
particular males. 

Mental Qualities of Birds, and their Taste for the 
Beautiful . — Before we further discuss the question 
whether the females select the more attractive males 
or accept the first whom they may encounter, it will be 
advisable briefly to consider the mental powers of birds. 
Their reason is generally, and perhaps justly, ranked 
as low ; yet some facts could be given ® leading to an 


‘'next day he came again and 
“found two other charitable 
“ hawks, who had come with an 
■‘adopted feeling to succour the 
“ orphan. These two he killed, 
“and then left the nest. On 
“ returning afterwards he found 
two more charitable individuals 
“ on the same errand of mercy. 
“One of these he killed; the 
“other he also shut, but could 
“not find. No more uiame on 
“ the like fruitless errand.” 

® I am indebted to Prof. New- 
ton for the following passage 
horn Ml*. Adam’s ‘ Travels of a 


Naturalist,’ 1870, p. 278. Speak- 
ing of Japanese nut-hatches in 
confinement, he says : “ Instead 
“of the more yielding fruit of 
“the yew, which is the usual 
“ food of the nut-hatch of Japan, 
“at one time 1 substituted hard 
“hazel-nuts. As the biid was 
“ unable to crack them, he placed 
“ them one by one in his water- 
“ glass, evidently with the notion 
“ that they would in time become 
“ softer — ^an interesting proof of 
“ intelligence on the part of these 
“ birds.” 

2 s 
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opposite conclnsion. Low powers of reasoning, ho^Y- 
ever, are compatible, as we see with mankind, with 
strong affections, acute perception, and a taste for the 
beautiful ; and it is with these latter qualities that wo 
are here concerned. It has often been said that parrots 
become so deeply attached to each other that when one 
(lies the other pines for a long time ; but Mr. Jennet 
Weir thinks that with most birds the strength of their 
affection liaS been much exaggerated. Nevertheless 
when one of a pair in a state of nature has been shot, 
the survivor has been heard for days afterwards uttering 
a plaintive call ; and Mr. St. John gives various facts 
proving the attachment of mated birds.^° Mr. BennoLL 
relates that in China after a drake of the beautiful 
mandarin Teal had been stolen, the duck remained dis- 
consolate, though sedulously courted by another man- 
darin drake, who displayed before her all his charms. 
After an interval of three weeks the stolen drake was 
recovered, and instantly the pair recognised each other 
with extreme joy. On the other hand starlings, as we 
have seen, may be consoled thrice in the same day for 
the loss of their mates. Pigeons have such excollo]]! 
local memories, that they have been known to returii 
to their former homes after an interval of nine months, 
yet, as I hear from Mr. Harrison Weir, if a pair whicli 
naturally would remain mated for life be separated for 
a few weeks during the winter, and afterwards matched 
with other birds, the two, when brought together again, 
rarely, if ever, recognise each other. 

‘A Tour in SutherLuidshire,’ ** frotte(3‘and moped, refused h(^r 
yol. i. 1849, p. 185. Dr. Bn Her “food, and died of a broket* 
says (‘Birds of New Zealand,* “heart.” 

1872, p. 56) that a male King “ ‘ Wanderings in New South 
Lory was killed ; and the female Wales,* vol. ii. 1834, p. 62. 
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Birds sometimes exhibit benevolent feelings; they 
will * feed the deserted young ones even of distinct 
species, but this perhaps ought to be considered as a 
mistaken instinct. They will feed, as shewn in an earlier 
part of this work, adult birds of their own species which 
have become blind. Mr. Buxton gives a curious account 
of a parrot which took care of a frost-bitten and crippled 
bird of a distinct species, cleansed her feathers, and 
defended her from the attacks- of the other parrots 
which roamed freely about his garden. It is a still 
more curious fact that these birds apparently evince 
some sympathy for the pleasures of their fellows. When 
a pair of cockatoos made a nest in an acacia 'tree, “ it 
‘‘ was ridiculous to see the extravagant interest taken 
“in the matter by the others of the same species.*’ 
These parrots, also, evinced unbounded curiosity, and 
clearly had “the idea of property and possession.” 
They have good memories, for in the Zoological Gardens 
they have plainly recognised their former masters after 
an interval of some months. 

Birds possess acute powers of observation. Every 
mated bird, of course, recognises its fellow. Audubon 
states that a certain number of mocking-thrushes 
{Mimus fohjglottus) remain all the year round in Loui- 
siana, whilst others migrate to tho Eastern States; 
these hitter, on their return, are instantly recognised, 
and always attacked, by their southern brethren. Birds 
under confinement distinguish different persons, as is 
proved by the strong and permanent antipathy or aflfec- 
tion which tliey shew, without any apparent cause, 
towards certain individuals. I have heard of numerous 

“ ‘Acclimatisation of Parrots,* Mag. of Nat. Hist.* Nov. 1868, 
by C. Buxton, M.P. ‘Annals and p. 381. 
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instances with jays, partridges, canaries, and especially 
bullfinches. Mr. Hussey has described in how extra- 
ordinary a manner a tamed partridge recognised every- 
body : and its likes and dislikes were very strong. This 
bird seemed “ fond of gay colours, and no new gown or 
‘‘ cap could be put on without catching his attention.” 
Mr. Hewitt has described the habits of some ducks 
(recently descended from wild birds), which, at the 
approach of a strange -dog or cat, would rush headlong 
into the water, and exhaust themselves in their attempts 
to escape ; but they knew Mr. Hewitt’s own dogs and 
cats so well that they would lie down and bask in the 
sun close to them. They always moved away from a 
strange man, and so they would from the lady who 
attended them if she made any great change in her 
dress. Audubon relates that he reared and tamed a 
wild turkey which always ran away from any strange 
dog ; this bird escaped into the woods, and some days 
afterwards Audubon saw, as he thought, a wild turkey, 
and made his dog chase it ; but, to his astonishment, 
the bird did not run away, and the dog, when he came 
up, did not attack the bird, for they mutually recognised 
each other as old friends.^^ 

Mr. Jenner Weir is convinced that birds pay par- 
ticular attention to the colours of other birds, some- 
times out of jealousy, and sometimes as a sign of kinship. 
Thus he turned a reed-bunting {Emberiza schoenioulus), 
which had acquired its black head-dress, into his aviary, 
and the new-comer was not noticed by any bird, except 

‘ The Zoologist,’ 1 84:7-184b, 13, 1863, p. 39. Audubon on tho 

p. 1602. wild turkey, ‘ Ornith. Biography,’ 

Hewitt on wild ducks, vol. i. p. 14. Qn the mocking- 
‘ Journal of Horticulture,’ Jan. thrush, ibid. vol. i. p. 110. 
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by a bullfinch, which is likewise black-headed. This 
bullfinch was a very quiet bird, and had never before 
quarrelled with any of its comrades, including another 
reed-bunting, which had not as yet become black- 
headed : but the reed-bunting with a black head was 
so unmercifully treated that it had to be removed. 
8][>iza cyanea, during the breeding-season, is of a bright 
blue colour ; and though generally peaceable, it attacked 
S, ciriSy which has only the head blue, and completely 
scalped the unfortunate bird. Mr. Weir was also obliged 
to turn out a robin, as it fiercely attacked all the birds 
in his aviary with any red in their plumage, but no 
other kinds ; it actually killed a red-breasted crossbill, 
and nearly killed a goldfinch. On the other hand, he 
has observed that some birds, when first introduced, fly 
towards the species which resemble them most in colour, 
and settle by their sides. 

As male birds display their fine plumage and other 
ornaments with so much care before the females, it is 
obviously probable that these appreciate the beauty of 
their suitors. It is, however, difficult to obtain direct 
evidence of their capacity to appreciate beauty. When 
birds gaze at themselves in a looking-glass (of which 
many instances have been recorded) we cannot feel sure 
that it is not from jealousy of a supposed rival, though 
this is not the conclusion of some observers. In other 
cases it is difficult to distinguish between mere curiosity 
and admiration. It is perhaps the former feeling which, 
as stated by Lord Lilford,^® attracts the ruff towards 
any bright object, so that, in the Ionian Islands, ‘‘it 
“ will dart down to a bright-coloured handkerchief, 
“ regardless, of repeated shots.” The common lark is 
“ The ‘ Ibis,’ vol. ii. 1860, p. 344. 
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drawn down fi’cm tlio sky, and is caught in large 
numbers, by a small mirror made to move and glitter in 
the sun. Is it admiration or curiosity which leads tlie 
magpie, raven, and some other birds to steal and secrete 
bright objects, such as silver articles or jewels? 

Mr. Gould states that certain humming-birds decorate 
the outsides of their nests “ with the utmost taste ; they 
“instinctively fasten thereon beautiful pieces of flat 
“ lichen, the larger pieces in the middle, and the smaller 
“ on the part attached to the branch. Now and then 
“ a pretty feather is intertwined or fastened to the outer 
“ sides, the stem being always so placed that the feather 
“ stands out beyond the surface.” The best evidence, 
however, of a taste for the beautiful is afforded by the 
three genera of Australian bower-birds already men- 
tioned, Their bowers (see fig. 46, p. 76), where the 
sexes congregate and play strange antics, are variously 
constructed, but what most concerns us is, that they 
are decorated by the several species in a different 
manner. The Satin bower-bird collects gaily-coloured 
articles, such as the blue tail-feathers of parrakeets, 
bleached bones and shells, which it sticks between 
the twigs or arranges at the entrance. JEr. Gould found 
in one bower a neatly-worked stone tomahawk and a 
slip of blue cotton, evidently procured from a native 
encampment. These objects are continually re-arranged, 
and carried about by the birds whilst at play. The 
bower of the Spotted bower-bird “ is beautifully lined 
“ with tall grasses, so disposed that the heads nearly 
“ meet, and the decorations are very profuse.” Bound 
stones are used to keep the grass-stems in their proper 
places, and to make divergent paths leacjjng to the 
bower. The stones and shells are often brought from 
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a great distance. The Eegent bird, as described by- 
Mr. Eamsay, ornaments its short bower with bleached 
land-shells belonging to five or six species, and with 
berries of various colours, blue, red, and black, which 
‘‘ give it when fresh a very pretty appearance. Besides 
‘‘ these there were several newly-picked leaves and 
young shoots of a pinkish colour, the whole showing 
“a decided taste for the beautiful.” Well may Mr. 
fxould say that “these highly decorated halls of as- 
“sembly must be regarded as the most wonderful 
“instances of bird-architecture yet discovered;” and 
the taste, as we see, of the several species certainly 
differs.^® 

Preference for ^particular Males hj the Females , — 
hlaving made these preliminary remarks on the dis- 
crimination and taste of birds, T will givo all the facts 
known to me which bear on the preference shown by 
the female for particular males. It is certain that 
distinct species of birds occasionally pair in a state of 
nature and produce hybrids. Many instances could be 
given : thus Macgillivray relates how a male blackbird 
and female thrush “fell in love with each other,” and 
produced offspring.^^ Several years ago eighteen cases 
liad been recorded of the occurrence in Great Britain 
of hybrids between the black grouse and pheasant ; 
but most of these cases may perhaps be accounted for 
by solitary birds not finding one of their own species 

On the ornamented nests of 444-^101. Ramsay, in the ‘ Ibis^,’ 
humming-birds, Gould7 ‘Intro- 18G7, p. 456. 

<1 action to the Trochilida>, 1861, ‘ Hist, of British Birds,’ voL 

I>. 19. On the bower-birds, ii. p. 92. 

Hould, ‘llandhoMc to the Birds ‘ Zoologht,* 1853-1851, p. 

'4 Australia/ 1865, vol. i. pp. 3910. 
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to pair with. With other birds, as Mr. Jenner Weir 
has reason to believe, hybrids are sometimes the result 
of the casual intercourse of birds building in close 
proximity. But these remarks do not apply to the 
many recorded instances of tamed or domestic birds, 
belonging to distinct species, which have become abso- 
lutely fascinated with each other, although living with 
their own species. Thus Waterton states that out of 
a flock of twenty-three Canada geese, a female paired 
with a solitary Bernicle gander, although so different 
in appearance and size ; and they produced hybrid off- 
spring. A male wigeon (Mareca penelope)^ living with 
females of the same species, has been known to pair 
with a pintail duck, Querquedula acuta, Lloyd de- 
scribes the remarkable attachment between a shield- 
drake {Tadorna vulpanser) and a common duck. Many 
additional instances could be given ; and the Eev. E. 
8. Dixon remarks that “ those who have kept many 
“different species of geese together well know what 
“ unaccountable attachments they are frequently form- 
“ ing, and that they are quite as likely to pair and rear 
“ young with individuals of a race (species) apparently 
“ the most alien to themselves as with tlieir own stock.” 

The Eev. W. D. Fox informs me that he possessed 
at the same time a pair of Chinese geese (Anser cygno- 
ides)y and a common gander with three geese. The two 
lots kept quite separate, until the Chinese gander 

• Waterton, ‘ JCssays on Nat. mestic Poultry,* p. 137 ; Howitt, 
Hist.* 2nd scries, pp. 42 and 117. in ‘Journal of Horticulture,' Jan. 
For the fidlowing statements see 13, 1803, p. 40 ; Bechslein, ‘vStu- 
on the w igeon, Loudon*s ‘ Mag. benvog*!,* 1840, s. 230. Mr. J- 
of Nat. Hist.’ vol. ix. p. 610 ; Tj. Jenner Weir has lately given m** 
Lloyd, ‘ Scandinavian Adven- an analogous case with dueVs ci 
tures,* vol. i. 1854, p. 452. two s|^cies. 

Dixon, ‘Ornamental and Do- 
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seduced one of the common geese to live with him. 
Moreover, of the young birds hatched from the eggs 
of the common geese, only four were pure, the other 
eighteen proving hybrids ; so that the Chinese gander 
seems to have had prepotent charms over the common 
gander. I will give only one other case ; Mr, Hewitt 
states that a wild dilck, reared in captivity, ‘‘after 
“ breeding a couple of seasons with her own mallard, at 
“ once shook him off on my placing a male Pintail on 
“ the water. It was evidently a case of love at first 
“ sight, for she swam about the new-comer caressingly, 
“ though he appeared evidently alarmed and averse to 
“ her overtures of aflfection. From that hour she forgot 
“her old partner. Winter passed by, and the next 
“ spring the Pintail seemed to have become a convert 
“ to her blandishments, for they nested and produced 
“ seven or eight young ones.** 

What the charm may have been in these several cases, 
beyond mere novolty,wc cannot even conjecture. Colour, 
however, sometimes comes into play; for in order to 
raise hybrids from the siskin {Fringilla spinus) and the 
canary, it is much the best plan, according to Bechstein, 
fco place birds of the same tint together. Mr. Jenner 
Weir turned a female canary into his aviary, where 
there were male linnets, goldfinches, siskins, green- 
finches, chaflinehes, and other birds, in order to see 
which she would choose; but there never was any 
doubt, and the greenfinch carried the day. They paired 
and produced hybrid offspring. 

The fact of the, female preferring to pair with one 
male rather than with another of the same species is 
not so likely, to excite attention, as when this occurs, 
as we have just seen, between distinct species. The 
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former cases can best be observed with domesticated or 
confined birds ; but these are often pampered by high 
feeding, and sometimes have their instincts vitiated 
to an extreme degree. Of this latter fact I could give 
BufiScient proofs with pigeons, and especially with fowls, 
but they cannot be here related. Vitiated instincts 
may also account for some of the hybrid unions above 
mentioned ; but in many of these cases the birds were 
allowed to range freely over large ponds, and there is 
no reason to suppose that they were unnaturally stimu- 
lated by high feeding. 

With respect to birds in a state of nature, the first 
and most obvious supposition which will occur to every 
one is that the female at the proper season accepts tlie 
first male whom she may encounter ; but she has at 
least the opportunity for exerting a choice, as she is 
almost invariably pursued by many males. Audubon 
— and we must remember that he spent a long life in 
prowling about the forests of tho United States and 
observing the birds — does not doubt that the female 
deliberately chooses her mate ; thus, speaking of a 
woodpecker, he says the hen is followed by half-a-dozon 
gay suitors, who continue performing strange antic^^j 
until a marked preference is shewn for one.’’ Tin* 
female of tho red-winged starling {Agdmus lylmimm) 
is likewise pursued by several males, ‘‘ until, becoming 
'‘fatigued, she alights, receives their addresses, am! 
“soon makes a choice.” Ho describes also how sevoudi 
male night-jars repeatedly plunge through tho air witli 
astonishing rapidity, suddenly turniij,g, and thus making 
a singular noise ; “ but no sooner has the female mad( 
“her choice than the other males are driven awayd’ 
With one of the vultures (Cathartes aura) of the Unitor- 
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States, parties of eight, ten, or more males and females 
iissemble on fallen logs, exhibiting the strongest desire 
•‘ to please mutually,” and after many caresses, each 
male leads off his partner on the wing. Audubon like- 
wise carefully observed the wild flocks of Canada geese 
{Anser canadensis) ^ and gives a graphic description of 
their love-antics; he says that the birds which had 
been previously mated “ renewed their courtship as early 
“ as the month of January, while the others would be 
“ contending or coquetting for hours every day, until 
‘‘ all seemed satisfied with the choice they had made, 
‘‘after which, although they remained together, any 
“person could easily perceive that they were careful 
“ to keep in pairs. I have observed also that the older 
“ the birds the shorter were the preliminaries of their 
“ courtship. The bachelors and old maids whether in 
“ regret, or not caring to be disturbed by the bustle, 
“ quietly moved aside and lay down at some distance 
“ from the rest.” Many similar statements with 
respect to other birds could be cited from this same 
observer. 

Turning now to domesticated and confined birds, I will 
commence by giving what little I have learnt respect- 
ing the courtship of fowls. 1 have received long letters 
on this subject from Messrs, Hewitt and Tegetmeier, 
and almost an essay from the late Mr. Brent. It will be 
admitted by every one that these gentlemen, so well 
known from their published works, are careful and 
experienced observers. They do not believe that the 
females prefer certain, males on account of the beauty 
ef tiheir plumage ; but some allowance must be made for 

^ Audubon, ‘ OrAltboloo^. Biograpliy,’ v<»l. i. pp. lOl, 340; vol. ii. 
IT* d2, 275 ; vol. iii. p. 2. 
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the artificial state under which these birds have long 
been kept. Mr. Tegetmeier is convinced that a game- 
cock, though disfigured by being dubbed and with hiy 
hackles trimmed, would be accepted as readily as a male 
retaining all his natural ornaments. Mr. Brent, how- 
ever, admits that the beauty of the male probably aidy 
in exciting the female ; and her acquiescence is neces- 
sary. Mr. Hewitt is convinced that the union is by no 
means left to mere chance, for the female almost in- 
variably prefers the most vigorous, defiant, and mettle - 
some male ; hence it is almost useless, as he remarks, 
“ to attempt true breeding if a game-cock in good healili 
“and condition runs the locality, for almost every hen 
“ on leaving the roosting-place will resort to the game- 
“ cock, even though that bird may not actually drive 
“ away the male of her own variety.” Under ordinary 
circumstances the males and females of the fowl seem to 
come to a mutual understanding by means of certain 
gestures, described to me by Mr. Brent. But hens will 
often avoid the ofilcious attentions of young malos. 
Old hens, and hens of a pugnacious disposition, as tke 
same writer informs me, dislike strange males, and will 
not yield until well beaten into compliance. Ferguson, 
however, describes how a quarrelsome hen was subdued 
by the gentle courtship of a Shanghai cock.^^ 

There is reason to believe that pigeons of both soxey 
prefer pairing with birds of the same breed; ami 
dovecot-pigeons dislike all the highly improved breeds. 
Mr. Harrison Weir has lately heard from a trustwortny 
observer, who keeps blue pigcons„,that these drive a^vny 

‘Rare and Prize Poultry,’ and Plants under Domestical i'i, 
1854, p. 27. vol. ii. p. lOt’. 

^ ‘I'he Variation of Animals 
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all other coloured varieties, such as white, red, and 
yellow; and from another olserver, that a female dun 
carrier could not, after repeated trials, he matclied witli 
a black male, but immediately paired with a dun. 
Again, Mr. Tegetmeier had a female blue turbit that 
obstinately refused to pair with two males of the same 
breed, which were successively shut up with her for 
weeks ; but on being let out she would have immediately 
accepted the first blue dragon that offered. As she was 
a valuable bird, she was then shut up for many weeks 
with a silver {i.e., very pale blue) male, and at last 
mated with him. Nevertheless, as a general rule, colour 
appears to have little influence on the pairing of pigeons. 
Mr. Tegetmeier, at my request, stained some of his birds 
with magenta, but they were not much noticed by the 
others. 

Female pigeons occasionally feel a strong antipathy 
towards certain males, without any assignable cause. 
Thus MM. Boitard and Corbie, whose experience ex- 
tended over forty-five years, state : Quand une femelle 
“eprouvo de Tantipathie pour un male avec lequel on 
‘veut Taccoupler, malgre tons les feux de Tamour, 
“ malgre I’alpiste et le chenevis dont on la nourrit pour 
‘'augmenter son ardeur, malgrt^ un emprisonnement de 
“ six mois et meme d*un an, elle refuse constamment ses 
'‘caresses; les avaiices empressees, les agaceries, les 
" tournoiemens, les tendres roucoulemens, ricn ne pent 

lui plairo ni Temouvoir ; gonflee, boudeuse, blot tie dans 
“un coin de sa prison, elle n’en sort que pour boire et 
“ manger, ou pour repousser avec une espece de rage des 
“caresses devenues trop pressantes.*^ On the other 

® Boitard and'»Corbi4, ‘Les Prosper Lucas (‘ Traitd de l*Hc- 
t^igeons, &c.,* 1824, p. 12. rod. Nat.’ tom. ii. 1850, p. 296) 
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hand, Mr. Harrison Weir has himself observed, and has 
heard from several breeders, that a female pigeon will 
occasionally take a strong fancy for a particular male, 
and will desert her own mate for him. Some femab's, 
according to another experienced observer, Eiedel,^^ are 
of a profligate disposition, and prefer almost any stranger 
to their own mate. Some amorons males, called by our 
English fanciers gay birds,” are so successful in their 
gallantries, that, as Mr. H. Weir informs me, they must 
be shut up on account of the mischief which they cause. 
Wild turkeys in the United States, according te 
Audubon, “sometimes pay their addresses to tie 
“ domesticated females, and are generally received by 
“them with great pleasure.” So that these female.' 
apparently prefer the wild to their own males.^® 

Here is a more curious case. Sir E. Heron during 
many years kept an account of the habits of the pcti 
fowl, which he bred in largo numbers. He states that 
“the hens have frequently great preference to a parti- 
“cular peacock. They wore all so fond of an old pi( ii 
“ cock, that one year, when he was confined, though siili 
“in view, they were constantly assembled close to tl:^ 
“ trellice- walls of his ])rison, and would not sullbr 
“japanned peacock to touch them. On his being 1- 1 
“out in the autumn, the oldest of the hens iuHtan{i,\ 
“ courted him and was successful in her courtship. 
“next year he was shut up in a stable, and then 11 > 
“ hens all courted his rival.” This rival was a japanii i 


has himself observed nearly 
similar facts with pigeons. 

‘Die Taubenzucht,’ 1824, 

8 . 86 . 

“ ‘Ornithological Biography,’ 


vol.i.p/’lS. See to the same efft 
Dr. Bryant, in ‘ Allen’s Mamn : i 
and Birds of Florida,’ p. 344. 

‘ Proc. Zrol. Soc.’ 183;"), 
■ 54 . The japanned peacock ^ 
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or black- winged peacock, to our eyes a more beautiful 
bird than the common kind. 

JnchtcMHtein, who was a good observer and had ex- 
cellent opportunities of observation at the Cape of Good 
Hope, assured Eudolphi that the female widow-bird 
{Chera prorjne) disowns the male when robbed of the 
long tail-feathers with which ho is ornamented during 
tlie breeding-season. [ presume that this observation 
must hav(i been made on birds under confinement/^^ 
Here is an analogous case; Dr. Jaeger,-"^ director of the 
Zoological Gardens of Vienna, states that a male silver- 
pheasant, who had been triumphant over all other males 
and ^Yas the accepted lover of the females, had his orna- 
mental plumage spoiled. He was then immediately 
superseded by a rival, who got the upper hand and after- 
\Yards led the flock. 

It is a remarkable fact, as shewing how important 
colour is in the courtship of birds, tliat Mr. Boardman, 
a well-known collector and observer of birds for many 
years in the Northern United States, has never in his 
large experience seen an albino paired with another bird; 
yet he has had opportunities of observing many albinos 
belonging to several spocics.^^ It can hardly be main- 
laiucd that albinos in a state of nature are incapable of 
1 breeding, as they can ho raised wnth tlio greatest facility 
iiiidcr conlluemeiit. It appears, therefore, that we 


)iisidered by Mr. Sclater as a 
species, and has been 
I'.uned Favo nigripmnis; but 
'di(' evidence seems to me 'lo show 
\t it is only a varhdy. 

Kud<)l[)hi, ‘ r>eytra^o zur 

Aiithropolugie,’ UU‘4 s. 184. 

** ‘ Die Darwiii’sche Thcorie, 


und ihre Stellung zu Moral und 
Keligion,* 1809, s. 59. 

^J'his statement is given by 
Mr. A. Leith Adams, in his ‘Field 
and Forest Rambles,’ 1873, p. 
70, and accords with his own 
experience. 
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must attribute tlie fact tliat tliey do not pair to their 
rejection by their normally coloured comrades. 

hemale birds not only exert a choice, but in some few 
eases they court the male, or even fight together for 
his possession. Sir E. Heron states that with peafowl, 
the first advances are. always made by the female ; some- 
thing of the same kind takes place, according to Audii 
bon, with the older females of the wild turkey. With 
the capercailzie, the females flit round the male whilst 
he is parading at one of the places of assemblage, and 
solicit his attenti(/n.^° We have seen that a tame wild- 
duck seduced an unwilling pintail drake after a long 
courtship. Mr. Bartlett believes that the Lophophorus, 
like many other gallinaceous birds, is naturally poly 
gamous, but two females cannot be placed in the sann' 
cage with a male, as they fight so much together. Tlu' 
following instance of rivalry is more surprising as it 
relates to bullfinches, which usually pair for life. Mr. 
Jenner Weir introduced a dull-coloured and ugly female 
into his aviary, and she immediately attacked anotlier 
mated female so unmercifully that the latter had to be 
separated. The new female did all the courtship, and 
was at last successful, for she paired with the male; 
but after a time she met with a just retribution, for, 
ceasing to bo pugnacious, she was replaced by the old 
female, and the male then deserted his new and returiu d 
to his old love. 

In all ordinary cases the male is so eager that he will 
accept any female, and does not, as far as we can jud^v, 

» 

lu regard to peafowl, see 1818, p. 8. For the tiiiki;. 
8ir K. Heron, * Proc. ZooloL^. Soc.’ Audubon, ibid. p. 4. F('r : ‘ 
1835, p. 54, and the Pev. F. S. capercailzie, LkXyd, *Gaine r»ii o 
Dixen, ‘Ornamental Poultry,’ of vSw(?dcn,’ 1867, p. 23. 
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prefer one to the otlier ; but, as wo sliall hereafter see, 
exceptions to this rule apparently occur in some few 
groups. With domesticated birds, I have heard of only 
one case of males shewing any preference for certain 
females, namely, that of the domestic cock, who, accord- 
ing to the high authority of Mr. Hewitt, prefers the 
younger to the older hens. On the other hand, in effect- 
ing hybrid unions between the male pheasant and 
common hens, Mr. Hewitt is convinced that the 
plj(3asant invariably prefers the older birds. He does 
not appear to be in the least influenced by their colour ; 
l)ut “ is most capricious in his attachments from 
some inexplicable cause he shews the most determined 
aversion to certain hens, which no care on the part of 
the breeder can overcome. Mr. Hewitt informs me that 
some hens are quite unattractive even to the males of 
their own species, so that they may be kept with several 
cocks during a whole season, and not one egg out of 
forty or fifty will prove fertile. On the other liand, with 
the Long-tailed duck {ILirelda glaolalis), “ it has been 
‘‘ remarked,'’ says M. Ekstrom, “ that certain females 
“ are much more courted than the rest. Frequently, 
‘‘ indeed, one sees an individual surrounded by six or 
“eight amorous males.” Whether this statement is 
credible, I know not ; but the native sjiortsmen shoot 
these females in order to stuft’ them as decoys.®^ 

With respect to female birds feeling a preference for 
particular males, we must bear in mind that we can 
judge of choice being exerted only by analogy. If an 
inhabitant of another planet were to behold a number 

Mr. Hewitt, quoted iu Quoted in Lloyd’s, ‘Game 

' 'I o^ctincier’s L^ultry Book,’ Birds of Sweden,’ p. 345. 
p. 165. 
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of young rustics at a fair courting a pretty girl, and 
quarrelling about her like birds at one of their place.> 
of assemblage, he would, by the eagerness of the wooer, < 
to please her and to display their finery, infer that she 
had the power of choice. Now with birds the evidence 
stands thus: they have acute powers of observation, 
and they seem to have some taste for the beautiful botli 
in colour and sound. It is certain that the females 
occasionally exhibit, from unknown causes, the strongest 
antipathies and preferences for particalar males. When 
the sexes differ in colour or in other ornaments ilw. 
males with rare exceptions are the more decorated, 
either permanently or temporarily during the breeding 
season. They sedulously display their various orna- 
ments, exert their voices, and perform strange antics 
in the presence of the females. Even well-armed 
males, who, it might be thought, would altogether 
depend for success on the law of battle, are in most cases 
highly ornamented; and their ornaments have been 
acquired at the expense of some loss of power, hi 
other cases ornaments have been acquired, at the cost 
of increased risk from birds and beasts of prey. Wiili 
various species many individuals of both sexes congre 
gate at the same spot, and their courtship is a prolonged 
affair. There is even reason to suspect that the males 
and females within the same district do not always 
succeed in pleasing each other and pairing. 

What then are we to conclude from these facts and 
considerations ? Does the male parade his charms with 
so much pomp and rivalry for no purpose ? Are we not 
justified in believing that the female exerts a choice, 
and that she receives the addresses of the male who 
pleases her most? It is not probable that she con- 
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sciously deliberates ; but she is most excited or attracted 
by the most beautiful, or melodious, or gallant males. 
Nor need it be supposed that the female studies each 
stripe or spot of colour ; that the peahen, for instance, 
admires each detail in the gorgeous train of the peacock 
—she is probably struck only by the general effect. 
Nevertheless, after hearing how carefully the male 
Argus pheasant displays his elegant primary wing- 
fc^athers, and erects his ocellated plumes in the right 
position for their full effect ; or again, how the male 
goldfinch alternately displays his gold-bespangled 
wings, we ought not to feel too sure that the female 
does not attend to each detail of beauty. We can judge, 
as already remarked, of choice being exerted, only from 
analogy ; and the mental powers of birds do not differ 
fundamentally from ours. From these various con- 
siderations we may conclude that the pairing of birds is 
not left to chance; but that those males, which are best 
able by their various charms to please or excite the 
female, are under ordinary circumstances accepted. If 
this be admitted, there is not much difliciilty in under- 
standing how male birds have gradually acquired their 
ornamental characters. All animals present individual 
differences, and as man can modify his domesticated 
birds by selecting the individuals which appear to him 
the most beautiful, so the habitual or even occasional 
preference by the female of the more attractive males 
would almost certainly lead to their modification ; and 
such modifications might in the course of time be 
augmented to almoj^t any extent, compatible with the 
existence of the species. 

Variahility of Birds, and especially of their Secondary 
Sexual Characters.— Y&rmhilitj and inheritance are the 
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foundations for the work of selection. That domesti- 
cated birds have varied greatly, their variations being 
inherited, is certain. That birds in a state of nature 
have been modified into distinct races is now universally 
admitted.®^ Variations may be divided into two classes ; 
those which appear to our ignorance to arise spontane- 
ously, and those which are directly related to the 
surrounding conditions, so that all or nearly all the 
individuals of the same species are similarly modified. 
Cases of the latter kind have recently been observed 
with care by Mr. J. A. Allen, who shews that in the 
United States many species of birds gradually become 


^ According to Dr. Biasing 
(‘Ibis,’ vol. ii. 1800, p. 297), 
there are 425 indubitable species 
of birds which breed in Europe, 
besides sixty forms, which are 
frequently regarded as distinct 
species. Of the Dttor, Idasius 
thinks that only ten are really 
doubtful, and that the other fifty 
ought to be united with their 
nearest allies; but this shews 
that there must be a consider- 
able amount of variation with 
some of our Euro])ean birds. It 
is also an unsettled point with 
naturalists, whether several 
North American birds oudit to 
be ranked as specifically distinct 
from the corresponding I'luropean 
species. So again many North 
American forms which until 
lately W(n*c named as distinct 
species, are now consi<lcrcd to be 
local races. 

^ ‘Mammals and Birds of 
East Flori<la,’ also an ‘ Ornitho- 
logical lleconnaissancc of Kan- 
sas, &c.’ Notwithstanding the 
influmco of climate on the 


colours of birds, it is difficult lo 
account for the dull or dark tints 
of almost all the species inhabit- 
ing certain count ries, for instance, 
the G-alai)agos Islands under tbc 
equator, the wide tempiiaic 
plains of Patagonia, and, as it 
appears, Egypt (see Mr. llarts- 
liorne in the ‘American Natura- 
list,’ 1873, p. 747). These 
countries are open, and allbrd 
little shelter to birds; but it 
seems doubtful whether the ab- 
sence of brightly coloured specie^ 
can he explained on the prin- 
ciple of protection, for on the 
Pampas, which are equally open, 
though covered hy green gra^<, 
and where the birds would be 
equally exposed to danger, many 
brilliant and conspicuously 
coloured species are coininon. 
I have sometimes speculatt'd 
wliether the prevailing dull (in’ ^ 
of tlid scenery in the above 
named countries may not ha'c 
affected the appreciation of bright 
colours by the birds inhabiii;'.-: 
them. 
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more strongly coloured in proceeding southward, and 
more lightly coloured in proceeding westward to the arid 
plains of the interior. Both sexes seem generally to 
be affected in a like manner, but sometimes one sex more 
than the other. This result is not incompatible with 
the belief that the colours of birds are mainly due to 
the accumulation of successive variations through sexual 
selection ; for even after the sexes have been greatly 
differentiated, climate might produce an equal effect on 
both sexes, or a greater effect on one sex than on the 
other, owing to some constitutional difference. 

Individual differences between the members of the 
same species are admitted by every one to occur under 
a state of nature. Sudden and strongly marked varia- 
tions are rare ; it is also doubtful whether if beneficial 
they would often be preserved through selection and 
transmitted to succeeding generations,^^ Nevertheless, 
it may be worth while to give the few cases which I have 
been able to collect, relating chiefly to colour, — simple 
albinism and melanism being excluded. Mr. Gould is 
well known to admit the existence of few varieties, for 


^ ‘Origin of Species, fifth 
o(Ut. 18C)i), p. 104. I had always 
perceived, that rare and strongly- 
marked deviations of structure, 
(leserving to be called monstrosi- 
ties, could seldom be preserved 
through natural selection, and 
that the preservation of even 
highly-ben e ficial v ariations would 
dc])end to a certain extent on 
chance. I had also fully appre- 
ciated the importance of mere 
individual differences, and this 
led me to insist so strongly on 
the importance of that uncon- 
scious form of sel&tion by man, 


which follows from the preserva- 
tion of the nK>st valued indi- 
viduals of each brctd, without 
any intention on his part to 
modify the characters of the 
breed. But until I read an able 
article in the ‘ North British Re- 
view’ (March .18(37, p. 289, et 
se^/.), wliich has been of more use 
to mo than any other Beview, 1 
did not see how great the chances 
were against the preservation of 
variations, whether slight or 
strongly pronounced, occurring 
only in single individuals. 
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he esteems very slight differences as specific; yet ho 
states^® that near Bogota certain humming-birds be- 
longing to the genus Cynanthus are divided into two 
or three races or varieties, which differ from each other 
in the colouring of the tail — “ some having the whole 
“ of the feathers blue, while others have the eight central 
ones tipped with beautiful green.” It does not appear 
that intermediate gradations have been observed in this 
or the following cases. In the males alone of one of th(! 
Australian parrakeets ‘‘ the thighs in some are scarlet, 
“ in others grass-green.” In another parrakeet of the 
same country some individuals have the band across 
“ the wing-coverts bright-yellow, while in others the 
“ same part is tinged with red.” In the United States 
some few of the males of the Scarlet Tanager {Tamgra 
rubra) have a beautiful transverse band of glowing red 
‘‘ on the smaller wing-coverts ; ” but this variation 
seems to be somewhat rare, so that its preservation 
through sexual selection would follow only under un- 
usually favourable circumstances. In Bengal * tin* 
Honey buzzard {Pernis cristata) has either a small nidi- 
mental crest on its head, or none at all : so slight a 
difference, however, would not have been worth notiiM*, 
had not this same species possessed in Southern India 
a well-marked occipital crest formed of several gradn 
ated feathers.” 

The following case is in some respects more interest- 
ing. A pied variety of the raven, with the head, breast, 
abdomen, and parts of the wings and tail-feathers white, 

^ ^Introduct. to the Trochi- ** Audubon, ‘Ornitholog. I'd)- 
lidao,’ p. 102. graphy,’ 1838, vol. iv. p. 389. ^ 

^ Gould, * Handbook to Birds Jerdon, ‘ Birds of 

of Australia,* vol. ii. pp. 32 vol. i. p. 108 : and Mr. Blytb, in 
and 68. * Band and Water,* 1868, p. 381- 
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is confined to the Foroe Islands. It is not very rare 
there, for Graba saw during his visit from eight to ten 
living specimens. Although the characters of this 
variety are not quite constant, yet it has been named by 
several distinguished ornithologists as a distinct species. 
The fact of the pied birds being pursued and persecuted 
with much clamour by the other ravens of the island 
was the chief cause which led Briinnich to conclude that 
they were specifically distinct ; but this is now known 
to be an error.^° This case seems analogous to that 
lately given of albino birds not pairing from being 
rejected by their comrades. 

In various parts of the northern seas a remarkable 
variety of the common Guillemot {Uria troile) is found ; 
and in Feroe, one out of every five birds, according 
to Graba’s estimation, presents this variation. It is 
characterised*^ by a pure white ring round the eye, 
with a curved narrow white line, an inch and a half in 
length, extending back from the ring. This conspicuous 
character has caused the bird to be ranked by several 
ornithologists as a distinct species under the name of 
U. lacrijmanSy but it is now known to be merely a variety. 
It often pairs with the common kind, yet intermediate 
gradations have never been seen ; nor is this surprising, 
for variations which appear suddenly, are often, as I 
have elsewhere shewn,^^ transmitted either unaltered 
or not at all. We thus see that two distinct forms of 
the same species may co-exist in the same district, and 
we cannot doubt that if the one had possessed any ad- 

Grraba, ‘Tagebiich Ueise Graba, ibid. s. 54. Macgil* 

Tiach t'iiro,’ 18.30, s. Mac- livray, ibid. vol. v. p. 827. 

gillivray, ‘ Hist. British ibrds,* * Variation of Animals and 

vol. iii. p. 745 . * Ibis,* vol. v. Plants uiuliT Domestication,* 
1863, p. 469, ^ vol. ii. p. 02. 
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vantage over the other, it would soon have been mnlti- 
plied to the exclusion of the latter. If, for instance, 
the male pied ravens, instead of being persecuted by 
their comrades, had been highly attractive (like the 
above pied peacock) to the black female ravens, their 
numbers would have rapidly increased. And this would 
have been a case of sexual selection. 

With respect to the slight individual differences which 
are common, in a greater or less degree, to all the 
members of the same species, we have every reason to 
believe that they are by far the most important for the 
the work of selection. Secondary sexual characters are 
eminently liable to vary, both with animals in a state 
of nature and under domestication.^^ There is also 
rjeason to believe, as we have seen in our eighth chapter, 
that variations are more apt to occur in the male than 
in the female sex. All these contingencies are highly 
favourable for sexual selection. Whether characters 
thus acquired are transmitted to one sex or to both sexes, 
depends, as we shall see in the following chapter, on the 
form of inheritance which prevails. 

It is sometimes difficult to form an opinion whether 
certain slight differences between the sexes of birds are 
simply the result of variability with sexually-IimiteJ 
inheritance, without the aid of sexual selection, or 
whether they have been augmented through this latter 
process. I do not here refer to the many instances 
where the male displays splendid colours or other orna- 
ments, of which the female partakes to a slight degree ; 
for these are almost certainly due to characters primarily 
acquired by the male having been more or less trans- 

“ On these points see also under Domestication,* v(d. i. {»• 
‘Variationof Animals and Plants 253; vol. ii. pp. 73, 75. 
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ferred to the female. But what are we to conclude with 
respect to certain birds in which, for instance, the eyes 
differ slightly in colour in the two sexes ? In some 
cases the eyes differ conspicuously ; thus with the storks 
of the genus XemrhynehuSy those of the male are black- 
ish-hazel, whilst those of the females are gamboge- 
yellow ; with many hornbills (Buceros), as I hear from 
Mr. Blyth,*® the males have intense crimson eyes, and 
those of the females are white. In the Buceros hicornis, 
the hind margin of the casque and a stripe on the crest 
of the beak are black in the male, but not so in the 
female. Are we to suppose that these black marks and 
the crimson colour of the eyes have been preserved or 
augmented through sexual selection in the males ? This 
is very doubtful ; for Mr. Bartlett shewed me in the 
Zoological Gardens that the inside of the mouth of this 
Buceros is black in the male and flesh-coloured in the 
female ; and their external appearance or beauty would 
not be thus affected. I observed in Chili that the iris 
in the condor, when about a year old, is dark-brown, but 
changes at maturity into yellowish-brown in the male, 
and into bright red in the female. The male has also 
a small, longitudinal, leaden-coloured, fleshy crest or 
comb. The comb of many gallinaceous birds is highly 
ornamental, and assumes vivid colours during the act of 
courtship ; but what are we to think of the dull-coloured 
comb of the condor, which does not appear to us in the 
least ornamental ? The same question may be asked 
in regard to various other characters, such as the knob 

" See, for instance; on the “ See also Jerdon, ‘Birds of 
irides of a Podica and Gallicrex India,* vol. i. pp. 243-215. 
in ‘Ibis,’ vol. ii. 1860, p. 206; ‘ Zoology of the Voyage of 

and vol. v. 1863; p. 426. H.M.S. Beagle,’ 1841, p. 6. 
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on the base of the beak of the Chinese goose (Anser 
cygnoides), which is much larger in the male than in 
the female. No certain answer can be given to these 
questions ; but we ought to be cautious in assuming that 
knobs and various fleshy appendages cannot be attrac- 
tive to the female, when we remember that with savage 
races of man various hideous deformities — deep scars on 
the face with the flesh raised into protuberances, the 
septum of the nose pierced by sticks or bones, holes in 
the ears and lips stretched widely open — are all admired 
as ornamental. 

Whether or not unimportant differences between the 
sexes, such as those just specifled, have been preserved 
through sexual selection, these difierences, as well as all 
others, must primarily depend on the laws of variation. 
On the principle of correlated development, the plumage 
often varies on different parts of the body, or over the 
whole body, in the same manner. We see this well 
illustrated in certain breeds of the fowl. In all the 
breeds the feathers on the neck and loins of the males 
are elongated, and are called hackles ; now when both 
sexes acquire a top-knot, which is a new character in 
the genus, the feathers on the head of the male become 
hackle-shaped, evidently on the principle of correlation ; 
whilst those on the head of the female are of the 
ordinary shape. The colour also of the hackles forming 
the top-knot of the male, is often correlated with that 
of the hackles on the neck and loins, as may be seen by 
comparing these feathers in the Golden and Silver- 
spangled Polish, the Houdans, and Creve-coeur breeds. 
In some natural species we may obsorVe exactly the same 
correlation in the colours of these same feathers, as in 
the males of the splendid Gold and AmheAt pheasants. 
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The structure of each individual feather generally 
causes any change in its colouring to be symmetrical ; 
we see this in the various laced, spangled, and pencilled 
breeds of the fowl ; and on the principle of correlation 
the feathers over the whole body are often coloured in 
the same manner. We are thus enabled without much 
trouble to rear breeds with their plumage marked almost 
as symmetrically as in natural species. In laced and 
spangled fowls the coloured margins of the feathers are 
abruptly defined ; but in a mongrel raised by me from 
a black Spanish cock glossed with green, and a white 
game-hen, all the feathers were greenish-black, except- 
ing towards their extremities, which were yellowish- 
white ; but between the white extremities and the black 
bases, there was on each feather a symmetrical, curved 
zone of dark-brown. In some instances the shaft of the 
feather determines the distribution of the tints ; thus 
with the body-feathers of a mongrel from the same black 
Spanish cock and a silver-spangled Polish hen, the shaft, 
together with a narrow space on each side, was greenish- 
black, and this was surrounded by a regular zone of 
dark-brown, edged with brownish- white. In these 
cases we have feathers symmetrically shaded, like those 
which give so much elegance to the plumage of many 
natural species. I have also noticed a variety of the 
common pigeon with the wing-bars symmetrically zoned 
with three bright shades, instead of being simply black 
on a slaty-blue ground, as in the parent-species. 

In many groups of birds the plumage is differently 
coloured in the several species, yet certain spots, marks, 
or stripes are retained by all. Analogous cases occur 
with the breeds of the pigeon, which usually retain the 
two wing-barl, though they may be coloured red, yellow, 
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white, black, or blue, the rest of the plumage being of 
some wholly diflerent tint. Here is a more curious 
case, ill which certain marks are retained, though 
coloured in a maimer almost exactly the opposite of 
what is natural ; the aboriginal pigeon has a blue tail, 
with the terminal halves of the outer webs of the two 
outer tail feathers white ; now there is a sub-variety 
having a white instead of a blue tail, with precisely that 
part black which is white in the parent-species.'*^ 
Formation and Variability of the Ocelli or eyoAiho 
Sj)ots on the Plumage of Birds, — As no ornaments are 
more beautiful than the ocelli on the feathers of various 
birds, on the hairy coats of some mammals, on the scales 
of reptiles and fishes, on the skin of amphibians, on tlu* 
wings of many Lepidoptera and other insects, they 
deserve to be especially noticed. An ocellus consists of 
a spot within a ring of another colour, like the pupil 
within the iris, but the central spot is often surrounded 
by additional concentric zones. The ocelli on the tail- 
coverts of the peacock offer a familiar example, as well 
as those on the wings of the peacock-butterfly (Vanessa). 
Mr. Trimen has given me a description of a S. African 
moth (Gynanisa isis), allied to our Emperor moth, in 
which a magnificent ocellus occupies nearly the whole 
surface of each hinder wing; it consists of a black 
centre, including a semi-transparent crescent-shapeli 
mark, surrounded by successive, ochre-yellow, black, 
ochre-yellow, pink, white, pink, brown, and whitish 
zones. Although we do not know the stej^s by which 
these wonderfully beautiful and complex ornameiils 
have been developed, the process has probably been a 

Bechstein, ‘ Nal urgeschiclite Dcutschlands/ B. iv. 1795, s. .‘*1, 
on a sub-variety of the Monck pigeon. 
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Bimple one, at least with insects ; for, as Mr. Trimeii 
writes to me, no characters of mere marking or colora- 
“ tion are so unstable in the Lepidoptera as the ocelli, 
“both in number and size.” Mr. Wallace, who first 
called my attention to this subject, shewed me a series 
of specimens of our common meadow-brown butterfly 
{Ilipparchia janira) exhibiting numerous gradations 
from a simple minute black spot to an elegantly-shaded 
ocellus. In a S. African butterfly {Gyllo leda, Linn.), 
belonging to the same family, the ocelli are even still 
more variable. In some specimens (A, fig. 53) large 
spaces on the upper surface of the wings are coloured 
black, and include irregular white marks ; and from 
this state a complete gradation can be traced into a 
tolerably perfect ocellus (A^), and this results from the 
contraction of the irregular blotches of colour. In an- 
other series of specimens a gradation can bo followed 
from excessively minute white dots, surrounded by a 
scarcely visible black line (B),into perfectly symmetrical 
and large ocelli In cases like these, the develo])- 

ment of a perfect ocellus does not require a long course 
of variation and selection. 

With birds and many other animals, it seems to 
follow from the comparison of allied species that circular 
spots are often generated by the breaking up and con- 
traction of stripes. In the Tragopaii pheasant faint 
white lines in the female represent the beautiful white 
spots in the malo;^® and something of the same kind 

^ This woodcut has l)een on- of the win<!:s uf this hutterlly, in 
graved from a beautifyil drawing, ids ‘ Uhopalocera Africa? Austra- 
most kindly made for me by Mr. lis,’ ]\ 18G. 

Trimen ; see also his description Jordon, ‘ Birds of India,’ vol. 

of the wondci f*! amount of vari- lii. p. 517. 

fttion in the coloration and shape 
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may be observed in the two sexes of tlie Argus pheasant. 
However this may be, appearances strongly favour the 
belief that on the one hand, a dark spot is often formed 
by the colouring matter being drawn towards a central 
point from a surrounding zone, which latter is thus 
rendered lighter ; and, on the other hand, that a white 
spot is often formed by the colour being driven away 
from a central point, so that it accumulates in a sur- 


A A^ 



03. Cyllo letlH, Linn., lunn a drawing by Mr. Triuien, shewing the rxlnnn*' 
range of vaiiaflon iu tlio ocelli. 

A. S|jcciinen, lioin Mauiitius, upper IL Specimen, fioin .)a\a, upper Huif.n 
surface of lor' -w iirr. of hind-w itig. 

.\i. Sjicciiuon, lioui Natal, ditto. IR. Specimen, froin MauiitiuH, ditto. 

rounding darker zone. In either case an ocellus is tli<* 
result. The colouring matter seems to be a nearly 
constant quantity, but is redistributed, either ceiitii 
petally or centrifugally. The feathers of the common 
guinea-fowl ofler a good instance of white spots sin 
rounded by darker zones ; and wherever the white spot 
are large and stand near, each other, the surroundin:.: 
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dark zones become confluent. In the same wing-feather 
of the Argus pheasant dark spots may be seen sur- 
rounded by a pale zone, and white spots by a dark zone. 
Thus the formation of an ocellus in its most elementary 
state appears to be a simple affair. By what further 
steps the more complex ocelli, which are surrounded by 
many successive zones of colour, have been generated, 
I will not pretend to say. But the zoned feathers of 
the mongrels from differently coloured fowls, and the 
extraordinary variability of the ocelli on many Lepido- 
ptera, lead us to conclude that their formation is not a 
complex process, but depends on some slight and gradu- 
ated change in tlio nature of the adjoining tissues. 

Oradatioa- of Spcondarij Sexual Characters , — Cases of 
gradation are important, as shewing us that highly 
complex ornaments may be acquired by small successive 
steps. Ill order to discover the actual steps by which 
the male of any existing bird has acquired his magni- 
liceiit colours or other ornaments, we ought to behold 
the long lino of his extinct progenitors; but this is 
obviously impossible. We may, however, generally 
gain a clue by comparing all the species of the same 
group, if it be a large one ; for some of them will pro- 
Uibly retain, at least partially, traces of their former 
characters. Instead of entering on tedious details 
respecting various groups, in which striking instances 
of gradation could be given, it seems the best plan to 
lake one or two strongly marked cases, for instance that 
of the peacock, in order to see if light can be thrown 
ou the steps by which this bird has become bo splendidly 
decorated. The p^eacock is chiefly remarkable from 
the extraordinary length of his tail-coverts; the tail 
itself not beidg much elongated. The barbs along 
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nearly tlie whole length of tliese feathers stand separate 
or are decomposed ; hut this is the case with the feathers 
of many species, and with some varieties of the domestic 
fowl and pigeon. The barbs coalesce towards the ex- 
tremity of the shaft forming the oval disc or ocellus, 
which is certainly one of the most beautiful olyects in 
the world. It consists of an iridescent, intensely blue, 
indented centre, surrounded by a rich green zone, this 
by a broad coppery-brown zone, and this by five otlier 
narrow zones of slightly different iridescent sliades. A 
trifling character in the disc deserves notice ; the barbs, 
for a space along one of the concentric zones are mor(' 
or less destitute of their barbules, so that a part of the 
disc is surrounded by an almost transparent zone, whicli 
gives it a highly finished aspect. But I have elsewhere* 
described an exactly analogous variation in the hackh's 
of a sub- variety of the game-cock, in which the tips, 
having a metallic lustre, “ are separated from the lowci 
part of the feather by a symmetrically shaped traiis- 
“ parent zone, composed of the naked portions of llu* 
'‘barbs.” The lower margin or base of the dark blui 
centre of the ocellus is deeply indented on the liiu^ ol 
the shaft. The surrounding zones likewise shew 
as may be seen in the drawing (fig. bd), of indentations, 
or rather breaks. These indentations are common (o 
the Indian and Javan peacocks {Pavo cristatus and /'. 
mutieus) ; and they seem to deserve particular attention, 
as probably connected with tlie development of i’l'* 
ocellus; but for a long time I could not conjeciii’n 
their meaning. ^ 

If we admit the principle of gradual evolution, ila in 

‘ Variation of Auinilas and Plants under Dou'esticatiun,’ v<'l ’ 
p. 254. 
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must formerly have existed many species which pre- 
sented every successive step between the wonderfully 
elongated tail-coverts of tlio peacock and the short tail- 
coverts of all ordiiijuy birds; and again between the 
magnificent oc(;lli of the former, and the sbiipler ocelli 



ri(?. 64. Frather of Peacock, about two-thirds of natural sixo, drawn by Mr. Kurd, 
riie transparent zone is represeateti by the outermost white zone, contlned to the 
upper end of the disc. 


or mere coloured spots on other birds ; and so with all 
tl»0 other characters of the peacock. Let us look to 
tbo allied Oallinace.'o for any still-existing gradations. 
The species and suh-species of Polyplectron inhabit 
Countries adjacent to the native land of the peacock ; 

2 u 
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and they so far resemble this bird that they are some- 
times called peacock-pheasants. I am also informed by 
Mr. Bartlett that they resemble the peacock in their 
voice and in some of their habits. During the spring 
the males, as previously described, strut about before 
the comparatively plain-coloured females, expanding and 
erecting their tail and wing-feathers, which are orna- 
mented with numerous ocelli. I request the reader to 
turn back to the drawing (fig. 51, p. 98) of a Poly- 
plectron. In P. napoleonis the ocelli are confined to 
the tail, and the back is of a rich metallic blue; in 
which respects this species approaches the Java peacock. 
P. hardwickii possesses a peculiar top-knot, which is 
also somewhat like that of the Java peacock. In all 
the species the ocelli on the wings and tail are either 
circular or oval, and consist of a beautiful, iridescent, 
greenish-blue or greenish-purple disc, with a black 
border. This border in P. ehinquis shades into brown, 
edged with cream colour, so that the ocellus is here sur- 
rounded with variously shaded, though not bright, con- 
centric zones. The unusual length of the tail-coverts 
is another remarkable character in Polyplectron ; for 
in some of the species they are half, and in others 
two- thirds as long as the true tail-feathers. The tail- 
coverts are ocellated as in the peacock. Thus the several 
species of Polyplectron manifestly make a graduated 
approach to the peacock in the length of their tail- 
coverts, in the zoning of the ocelli, and in some other 
characters. 

Notwithstanding this approach,, the first species of 
Polyplectron which I examined almost made me give 
up the search; for I found not only that the true tail- 
feathers, which in the peacock are quite plain, were 
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ornamented with ocelli, but that the ocelli on all the 


feathers differed fundamentally from those of the pea- 


cock, in there being two on 
the same feather (fig. 55), one 
on each side of the shaft. 
Hence I concluded that the 
early progenitors of the pea- 
cock could not have resembled 
a Polyplectron. But on con- 
tinuing my search, I observed 
that in some of the species 
the two ocelli stood very near 
each other ; that in the tail- 
feathers of P. hardiviclxii they 
touched each other ; and, 
finally that on the tail-coverts 
of this same species as well as 



of P. malaccense (fiff. 56) they Fig. 65. Part of a tatl-covert of Poly- 
^ ^ •' plectronchinquifl, with the two ocelli 

were actually confluent. Asthe ornat. 8 iz 0 . 


central part alone is confluent, 
au indentation is left at both 
the upper and lower ends; 
and the surrounding coloured 
zones are likewise indented. 
A single ocellus is thus formed 
on each tail-covert, though 
J^till plainly betraying its 
double origin. These coii- 
liuent ocelli differ from the 
single ocelli of the peacock in 



having an indentation at both ^ ? taii^oyert of Poij- 

O plectron nialacceiisf, with the two 

ends, instead of only at the 


lower or basal end. The explanation, however, of 
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this difference is not difficult; in some species of 
Polyplectron the two oval ocelli on the same feather 
stand parallel to each other; in other species (as in 
P. ehmqids) they converge towards one end; now 
the partial confluence of two convergent ocelli would 
manifestly leave a much deeper indentation at the 
divergent than at the convergent end. It is also mani- 
fest that if the convergence were strongly pronounced 
and the confluence complete, the indentation at the 
convergent end would tend to disappear. 

The tail-feathers in both species of the peacock arc 
entirely destitute of ocelli, and this apparently is related 
to their being covered up and concealed by the long 
tail-coverts. In this respect they differ remarkably 
from the tail-feathers of Polyplectron, which in most of 
the species are ornamented with larger ocelli than 
those on the tail-coverts. Hence I was led carefnlh 
to examine the tail-feathers of the several species, ia 
order to discover whether their ocelli shewed any ten- 
dency to disappear; and to my great satisfaction, 
this appeared to be so. The central tail-feathers of 
P. najpoleonis have the two ocelli on each side of the shaft 
perfectly developed; but the inner ocellus becomes 
less and less conspicuous on the more exterior tail- 
feathers, until a mere shadow or rudiment is left on 
the inner side of the outermost feather. Again, in 
P. malaccense, the ocelli on the tail-coverts are, as wo 
have seen, confluent ; and these feathers are of unusual 
length, being two-thirds of the length of the tail- 
feathers, so that in both these respects they approach 
the tail-coverts of the peacock. Now in P. malaccense 
the two central tail-feathers alone aye ornamented, 
each with two brightly-coloured ocelli, the inner ocellus 
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having completely disappeared from all the other tail- 
feathers. Consequently the tail-coverts and tail- 
feathers of this species of Polyplectron make a near 
approach in structure and ornamentation to the corres- 
ponding feathers of the peacock. 

As far, then, as gradation throws light on the steps 
by which the magnificent train of the peacock has been* 
acquired, hardly anything more is needed. If we 
picture to ourselves a progenitor of the peacock in an 
almost exactly intermediate condition between the exist- 
ing peacock, with his enormously elongated tail-coverts, 
ornamented with single ocelli, and an ordinary gallina- 
ceous bird with short tail-coverts, merely spotted with 
some colour, we shall see a bird allied to Polyplectron 
— that is, with tail-coverts, capable of erection and ex- 
pansion, ornamented with two partially confluent ocelli, 
and long enough almost to conceal the tail-feathers, 
the latter having already partially lost their ocelli. 
The indentation of the central disc and of the surround- 
ing zones of the ocellus, in both species of peacock, 
speaks plainly in favour of this view, and is otherwise 
inexplicable. The males of Polyplectron are no doubt 
beautiful birds, but their beauty, when viewed from a 
little distance, cannot be compared with that of the 
peacock. Many female progenitors of the peacock must, 
during a long line of descent, have appreciated this 
superiority ; for they have unconsciously, by the con- 
tinued preference of the most beautiful males, rendered 
the peacock the most splendid of living birds. 

Argus j)/ieasau<.-^Another excellent case for investi- 
gation is offered by the ocelli on the wing-feathers of 
the Argus pheasant, which are shaded in so wonderful 
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a manner as to resemble balls lying loose within 
sockets, and consequently differ from ordinary ocelli. 
No one, I presume, will attribute the shading, which 
has excited the admiration of many experienced artists, 
to chance — to the fortuitous concourse of atoms of 
colouring matter. That these ornaments should have 
•been formed through the selection of many successive 
variations, not one of which was originally intended to 
produce the ball-and-socket effect, seems as incredible 
as that one of llaphaers Madonnas should have been 
formed by the selection of chance daubs of paint made 
by a long succession of young artists, not one of whom 
intended at first to draw the human figure. In order 
to discover how the ocelli have been developed, we can- 
not look to a long line of progenitors, nor to many 
closely-allied forms, for such do not now exist. But 
fortunately the several feathers on the wing suflSce to 
give us a clue to the problem, and they prove to de- 
monstration that a gradation is at least possible from a 
mere spot to a finished ball-and-socket ocellus. 

The wing-feathers, bearing the ocelli, are covered 
with dark stripes (fig. 57) or with rows of dark spots 
(fig. 59), each stripe or row of spots running obliquely 
down the outer side of the shaft to one of the ocelli. 
The spots are generally elongated in a line transverse 
to the row in which they stand. They often become 
confluent either in the line of the row — and then they 
form a longitudinal stripe — or transversely, that is, 
with the spots in the adjoining rows, and then they 
form transverse stripes. A spot sometimes breaks up into 
smaller spots, which still stand in their proper places. 

It will be convenient first to describe a perfect ball- 
and-socket ocellus. This consists of an ihtensely black 



Chap. XIV. BIRDS— GRADATION OF CHARACTERS. 

circular ring, surrounding a space shaded so as exactly 
to resemble a ball. The figure here given has been 
admirably drawn by Mr. Ford and well engraved, but 
a woodcut cannot exhibit the exquisite shading of the 
original. The ring 
is almost always 
slightly broken or 
interrupted (see fig. 

57) at a point in the 
upper half, a little 
to the right of and 
above the white shade 
on the enclosed ball ; 
it is also sometimes 
broken towards the 
base on the right 
hand. These little 
breaks have an im- 
portant meaning. 

The ring is always 
much thickened, with 
the edges ill-defined 
towardstheleft-hand 
upper corner, the 
feather being held 
erect, in the position 
in which it is here 
drawn. Beneath this 
thickened part there 
is on the surface of 
the ball an oblique^lmost pure- white murk, which shades 
off downwards into a pale-leaden hue, and this into 
yellowish and brown tints, which insensibly become 



Fig. 67. Part of secondary wing-fealher of Argui 
pheasant, shewing two perfect ocelli, a and b. 
A. Sf C, D, Ac., are dark stripes numing obliquely 
do^D, each to an ocellus. 

[Much of the web on both sides, especially to the 
left of the shaft, has been cut off.] 
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darker and darker towards the lower part of the ball. 
It is this shading which gives so admirably the effect of 
light shining on a convex surface. If one of the balls 
be examined, it will be seen that the lower part is of a 
brown tint and is indistinctly separated by a curved 
oblique line from the upper part, which is yellower and 
more leaden; this curved oblique line runs at right 
angles to the longer axis of the white patch of light, 
and indeed of all the shading; but this difference in 
colour, which cannot of course be shewn in the woodcut, 
does not in the least interfere witli the perfect shading 

of the ball. It should 
be particularly observed 
tliat each ocellus stands in 
obvious connection cither 
with a dark stripe, or witli 
a longitudinal row of dark 
s))ots, for both occur in- 
differently on the same 
feather. Thus in lig. 57 
stripe A runs to ocellus a ; 
Brunstoocellus stripeC 
is broken in the upper part . 
and runs down to the next 
6U(*x*cediiig ocellus, not re- 
presented in the woodcut ; 
D to the next lower one, 
and so with the stripes 
andF. Lastly, the sever.! 
ocelli are separated from 
each other by apale surface bearing irregular blackmarks. 

I will next describe the other extreme of the series, 
namely, the first trace of an ocellus. The short secon 
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clary wing-feather (fig. 58), nearest to the body, is 
marked like the other feathers, with oblique, longitu- 
dinal, rather irregular, rows of very dark spots. The 
basal spot, or that nearest the shaft, in the five lower 
rows (excluding the lowest one) is a little larger than 
the other spots of the same row, and a little more 
elongated in a transverse direction. It differs also 
from the other spots by being bordered on its upper 



I 69. Portion of one of the Hccondary wii g-ieathers near lo tlio body, ulicu ing the 
ho-calleii elliptic oriiauieiitH. Tlie light-band flgme is given merely as a diagruni 
for the sake of the letters of reference. 

V,B, C,D, &c. Rows of spots running c. The next Ruccee<llng spot or mark in 
down to and forming the elliptic the same row. 

ornaments. d. Ai»parently a broken '.prolongation of 

Lowest ppot or mark In row B the 8i>t>t c. in the same row H. 

«i'le with some dull fulvous shading. But this spot 
is uot in any way more remarkable than those on the 
plumage of many birds, and might easily be overlooked. 
The next higher spot does not differ at all from the upper 
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ones in tlio same row. The larger basal spots occupy 
exactly the same relative position on these feathers as 
do the perfect ocelli on the longer wing-feathers. 

By looking to the next two or three succeeding 
wing-feathers, an absolutely insensible gradation c.jin 
be traced from one of the last-described basal spots, 
together with the next higher one in the same row, to 
a curious ornament, which cannot he called an ocellus, 
and which I will name, from ilie want of a better 
term, an “elliptic ornament.” Tliese are shewn in tlu' 
accompa'iiying figure (fig. 59). We here see several 
obli(i[ue rows, A, B, C, D, Ac. (see the lettered diagram 
on the right hand), of dark spots of the usual characitfu’. 
Each row of spots runs down to and is connected with 
one of the elliptic ornaments, in exactly the saim* 
manner as each stripe in fig. 57 runs down to, and i ^ 
connected with, one of the ball-and-socket ocelli. Loo]^ 
ing to any one row, for instance, B, in fig. 59, tln' 
lowest mark [b) is thicker and considerably longer than 
the upper spots, and has its left extremity pointed ami 
curved upwards. This black mark is abruptly bordiunl 
on its upper side by a rather broad space of riclii\ 
sliaded tints, beginning witJi a narrow brown zoih;. 
which passes into orange, and this into a pale leaden 
tint, with the end towards the shaft much paler. Tlu so 
shaded tints together fill up the whole inner spaeu' >'1’ 
the elliptic ornament. The mark (i) corresponds in 
every respect with the basal shaded spot of the sim pin- 
feather described in the last paragraph (fig. 58), i id 
is more higlily developed and more brightly colour d. 
Above and to the right of this spefb {h fig. 59), with its 
bright shading, there is a long narrow, black mark '), 
belonging to the same row, and which iS arched a 
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downwards so as to face (h), Tliis mark is sometimes 
broken into two portions. It is also narrowly edged 
on the lower side with a fulvous tint. To the left of and 
above c, in the same oblique direction, but always more 
or loss distinct from it, there is another black mark 
(d). This mark is generally sub-triangular and irre- 
gular in shape, but in the one lettered in the diagi am 
it is unusually narrow, elongated, and regular. It 
apparently consists of a lateral and broken prolonga- 
tion of the mark (c), together with its confluence with 
a broken and prolonged part of the next spot above ; 
but 1 do not feel sure of this. These throe marks, />, 
Cy and d, with the intervening bright shades, form to- 
gether the so-called elliptic ornament. These orna- 
ments placed parallel to the shaft, manifestly corre- 
spond in position with the ball-and-socket ocelli. Their 
extremely elegant appearance cannot be appreciated in 
the drawing, as the orange and leaden tints, contrast- 
ing so well with the black marks, cannot be shewn. 

Between one of the elliptic ornaments and a perfect 
ball-and-socket ocellus, the gradation is so perfect that 
it is scarcely possible to decide when the latter term 
ought to be used. The passage from the one into tlie 
other is eflfected by the elongation and greater curva- 
ture in opposite directions of the lower black mark (h 
fig. 59), and more especially of the upper one (c), to- 
gether with the contraction of the elongated sub-tri- 
angular or narrow mark (d), so that at last these three 
marks become confluent, forming an irregular elliptic 
ring. This ring is gradually rendered more and more 
circular and regular, increasing at the same time in 
diameter. I have here given a drawing (fig. 60) of the 
natural size of an ocellus not as yet quite perfect. 
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The lower part of the black ring is much more curved 
than is the lower mark in the elliptic ornament (b fig. 
59). The upper part of the ring consists of two or 
three separate portions ; and there is only a trace of 
the thickening of the portion 
which forms the black mark 
above the white shade. This 
white shade itself is not as yet 
much concentrated; and be- 
neath it the surface is brighter 
coloured than in a perfect ball- 
and-socket ocellus. Even in 
the most perfect ocelli traces 
of the junction of three or four 
elongated black marks, by whicli 
the ring has been formed, may 
often be detected. The irre- 
gular sub-triangular or narrow 
mark (cZ fig. 59), manifestly 
forms, by its contraction and 
equalisation, the thickened 
portion of the ring above 
the white shade on a perfect ball-and-socket ocellus. 
The lower part of the ring is invariably a little 
thicker than the other parts (see fig. 57), and this 
follows from the lower black mark of the elliptic 
ornament (6 fig. 59) having originally been thicker 
than the upper mark (c). Every step can be followed 
in the process of confluence and modification ; and the 
black ring which surrounds the ball of the ocellus is 
unquestionably formed by the uni8n and modification 
of the three black marks, d, of the elliptic ornament. 
The irregular zigzag black marks between the succes- 



Kig. 60. An ocellus In an Inter- 
mediate condition between the 
elliptic ornament and the perfect 
ball-and-socket ocellus. 
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flive ocelli (see again fig. 57) are plainly due to the 
breaking up of the somewhat more regular but similar 
marks between the elliptic ornaments. 

The successive stops in the shading of the ball-and- 
socket ocelli can be followed out with ecjiial clearness. 
The brown, orange, and pale-leadened narrow zones, 
which border the lower black mark of the elliptic orna- 
ment, can be seen gradually to become more and more 
softened and shaded into each other, with the upper 
lighter part towards the left-hand corner rendered 
still lighter, so as to become almost white, and at the. 
same time more contracted. But even in the most 
perfect ball-and-socket ocelli a slight difference in the 
tints, though not in the shading, between the upper 
and lower parts of the ball can be perceived, as before 
noticed ; and the line of separation is oblique, in the same 
direction as the bright coloured shades of the elliptic 
ornaments. Thus almost every minute detail in the 
shape and colouring of the ball-and-socket ocelli can 
be shewn to follow from gradual changes in the elliptic 
ornaments ; and the development of the latter can be 
traced by equally small steps from the union of two 
almost simple spots, the lower one (fig. 58) having 
some dull fulvous shading on its upper side. 

The extremities of the longer secondary feathers 
which bear the perfect ball-and-socket ocelli, are 
peculiarly ornamented (fig. 61). The oblique longi- 
tudinal stripes suddenly cease upwards and become 
confused; and above this limit the whole upper end 
of the feather {a) is covered with white dots, surrounded 
by little black rings, standing on a dark ground. The 
oblique stripe belonging to the uppermost ocellus (&) 
is barely represented by a very short irregular black 
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mark with the usual, curved, transverse base. As this 
stripe is thus abruptly cut off, we can perhaps under- 
stand from what has gone 
before, how it is that the 
upper thickened part of the 
ring is here absent; for, as 
before stated, this thickened 
part apparently stands in 
some relation with a broken 
prolongation from the next 
higher spot. From the ab- 
sence of the upper and thic>k- 
ened part of the ring, the 
uppermost ocellus, though 
perfect in all other respects, 
appears as if its top had been 
obliquely sliced off. It would, 
I think, perplex any one, who 
believes that the plumage of 
the Argus pheasant was cre- 
ated as we now see it, to ac- 
count for the imperfect condi- 
tion of the uppermost ocellus. 

Fig. 61 . Portion near summit of one of I should add that OU tllC 
the secondary wing-featheiB, bearing - • p n 

perfect baii-andeocket oceui. Secondary wing-ieather tar- 

thest from the body all tlio 
ocelli are smaller and less 
perfect than on the other 
feathers, and have the upper 
part of the ring deficient, as in the case just mentioned. 
The imperfection here seems to 6e connected with 
the fact that the spots on this feather shew less 
tendency than usual to become confluent into stripes ; 
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they are, on the contrary, often broken up into smaller 
spots, so that two or three rows run down to the same 
ocellus. 

There still remains another very curious point, first 
observed by Mr. T. W. Wood,®^ which deserves atten- 
tion. In a photograph, given me by Mr. Ward, of a 
specimen mounted as in the act of display, it may be 
seen that on the feathers which are held perpendi- 
cularly, the white marks on the ocelli, representing 
light reflected from a convex surface, are at the upper 
or further end, that is, are directed upwards ; and the 
bird whilst displaying himself on the ground would 
naturally be illuminated from above. But here comes 
the curious point, the outer feathers are held almost 
horizontally, and their ocelli ought likewise to appear 
as if illuminated from above, and consequently the 
white marks ought to be placed on the upper sides of 
the ocelli ; and, wonderful as is the fact, they are thus 
placed! Hence the ocelli on the several feathers, 
though occupying very different positions with respect 
to the light, all appear as if illuminated from above, 
just as an artist would have shaded them. Neverthe- 
less they are not illuminated from strictly the same 
point as they ought to be; for the white marks on 
the ocelli of the feathers which are held almost 
horizontally, are placed rather too much towards 
the further end; that is they are not sufficiently 
lateral. We have, however, no right to expect absolute 
perfection in a part rendered ornamental through 
sexual selection, any more than we have in a part 
modified through natural selection for real use; for 
instance, in that wondrous organ the human eye. Aud 
« The ‘Field,’ May 28, 1870. 
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we know what Helmholtz, the highest authority in 
Europe on the subject, has said about the human eye ; 
that if an optician had sold him an instrument so 
carelessly made, he would have thought himself fully 
justified in returning it.^^ 

We have now seen that a perfect series can be 
followed, from simple spots to the wonderful ball-and - 
socket ornaments. Mr. Gould, who kindly gave mo 
some of these feathers, fully agrees with me in the com- 
pleteness of the gradation. It is obvious that the 
stages in development exhibited by the feathers on the 
same bird do not at all necessarily shew us the steps 
passed through by the extinct progenitors of the 
species; but they probably give us the clue to the 
actual steps, and they at least prove to demonstration 
that a gradation is passible. Bearing in mind how 
carefully the male Argus pheasant displays his plumes 
before the female, as well as the many facts rendering 
it probable that female birds prefer the more attractive 
males, no one who admits the agency of sexual selection 
in any case will deny that a simple dark spot witli 
some fulvous shading might be converted, through the 
approximation and modification of two adjoining spots, 
together with some slight increase of colour, into one 
of the so-called elliptic ornaments. These latter orna- 
ments have been shewn to many persons, and all lniv»^ 
admitted that they are beautiful, some thinking tlKuii 
even more so than the ball-and-socket ocelli. As tlie 
secondary plumes became lengthened through sexii il 
selection, and as the elliptic ornaments increased m 
diameter, their colours apparently became less bright ; 

** ‘Popular Lectures on Scientific Subjects,* Eng. traus. 187«^, j j'- 
219 , 227 , 269 , 390 . 
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and then the ornamentation of the plumes liad to be 
gained by an improvement in the pattern and shading ; 
and this process was carried on until the wonderful 
ball-and-socket ocelli were linally developed. Thus 
we can understand — and in no other way as it seems to 
me — the present condition and origin of the ornaments 
on the wing-feathers of the Argus pheasant. 

From the light aflbrded by the principle of gradation 
— from what we knoAV of the laws of variation — from 
the changes which have taken place in many of our 
domesticated birds — and, lastly, from the character (as 
we shall hereafter see more clearly) of the immature 
plumage of young birds~-we can sometimes indicate, 
with a certain amount of confidence, the probable stops 
by which the males have acquired their brilliant 
plumage and various ornaments; yet in many cases 
we are involved in complete darkness. Jlr. Gould 
several years ago pointed out to me a liumming-bird, 
the Urosticte henjaminiy remarkable for the curious 
differences between the sexes. The male, besides a 
splendid go^et, has greenish-black tail-feathers, with 
the four central ones tipped with white; in the female, 
as with most of the allied species, the three outer tail- 
feathers on each side are tipped with white, so that the 
male has the four central, whilst the female lias the six 
exterior feathers ornamented with white tips. What 
makes the case more curious is that, although the 
colouring of the tail difiers remarkably in both sexes 
of many kinds of humming-birds, 3Ir. Gould does not 
know a single species, besides the Urosticte, in which 
the male has the four central feathers tipped with 
white. 
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The Duke of Argyll, in commenting on this casc,-’^ 
passes over sexual selection, and asks, “What explana- 
“tiondoes the law of natural seh'ction give of siicli 
“ specific varieties as these ? ’’ lie answers “ noiio 
“whatever;” and 1 quite agree with him. Hut can 
this be so confidently said of sexual selection ? Seeing 
in how many ways the tail-feathers of humming-birds 
differ, why should not the four central feathers hav(‘ 
varied in tliis one species alone, so as to liave ac- 
quired white tips? The variations may have been 
gradual, or someAvhat abrupt as in the case recently 
given of the humming-birds near Bogota, in whicli 
certain individuals alone have tli(‘ “ central tail-feathers 
“tipped with beautiful green.” In tlie female of tin' 
Urosticte I noticed extremely minute or rudiment nl 
white tips to the two outer of the four central black tail 
feathers ; so that here we have an indication of chang(‘ 
of some kind in the plumage of this species. If 
grant the possibility of the central tail-feathers of tlic 
male varying in whiteness, there is nothing strange in 
such variations having been sexually selected. TIh^ 
white tips, together with the small wlj^.e ear-in ll's, 
certainly add, as the Duke of Argyll admits, to tlc' 
beauty of the male; and whiteness is apparently ap- 
preciated by other birds, as may be inferred from smd; 
cases as the snow-white male of the Bell-bird. Tin 
statement made by Sir E. Heron should not be for- 
gotten, namely, that his peahens, when debarred from 
access to the pied peacock, would not unite with an} 
other male, and during that season produced no oli- 
spring. Nor is it strange that variations in the tail- 
feathers of the Urosticte should have l^on speciallv 
‘ Tbo Ivcign of liaw,’ 1807, p. 24?. 
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selected for the sake of ornament, for the next suecteed- 
ing genus in the family takes its name of Metallura 
from the splendour of these feathers. We have, 
moreover, good evidence that humming-hirds take 
especial pains in displaying their tail-feathers; Mr. 
Belt,^* after describing theljeauty of the Florlsiuja mel- 
livora, says, “I have seen the female sitting on a 
“branch, and two males displaying their charms in 
“ front of her. One would shoot up like a rocket, then 
“ suddenly expanding tlie snow-white tail, like an iii- 
“ verted parachute, slowly descend in front of her, 
“ turning round gradually to shew off back and front. 

“ The expanded white tail covered more 

“space than all the rest of the bird, and was evidently 
“ the grand feature in the performance. Whilst one 
“ male was descending, the other would shoot up and 
“ come slowly down expanded. The entertainment 
“ would end in a fight between the two performers ; 
“ but whether the most beautiful or the most pugna- 
“ cious was the accepted suitor, I know not.'’ Mr. 
(lould, after describing the peculiar plumage of the 
Urosticte, adds, “that ornament and variety is the sole 
“ object, I have myself but little doubt.” If this be 
admitted, we can perceive that the males which during 
former times were decked in the most elegant and novel 
nuinner would have gained an advantage, not in the 
ordinary struggle for life, but in rivalry with other 
males, and would have left a larger number of offspring 
to inherit their newly-acquired beauty. 

^ ‘ The Naturalist iu^Nicara- ‘Tntrdd'ictiontotheTrocUi- 

187 1, p. 112. liilaj,’ 1801, p. 110, 
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CHAPTER XV. 

BIRDS — continued, 

nisr,\issi(jn as to wliy the miilos alone of some s])or,ics, and 
sexes of otlicis, are brightly coloured — On sexually-limited 
inlieritaiico, as apjdied to various stnictiircs and to hrightly- 
colourcd plumage— Nidification in relation to colour — Loss of 
nuptial plumage during the winter. 

We have in this chapter to consider why the femaloH 
of many birds have not acquired tlie same ornament s 
as the male ; and, wliy, on the otlior hand, bofch sexes 
of many other birds are equally, or almost equally, 
ornamented? In the following chapter we shall 
consider the few cases in which the female is more 
conspicuously coloured than the male. 

lu my ‘ Origin of Species * ^ I briefly suggested that 
the long tail of the peacock would be inconvenient 
and the conspicuous black colour of the male caper- 
cailzie dangerous, to the female during the period of 
incubation : and consequently that the transmission of 
these characters from the male to the female ofiFspriiig 
had been checked through natural selection. I still 
think that this may have occurred in some low 
instances : but after mature reflection on all the fac ts 
which I have been able to collect, J am now inclined to 
believe that when the sexes differ, the successive 
variations have generally been from the^first limited in 
^ Fourth edition, 1808, p. 241, 
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their transmission to the same sox in which they first 
arose. Since my remarks appeared, the . subject of 
sexual coloration has been discussed in some very 
interesting papers by Mr. Wallace,^ who believes that 
in almost all cases the successive variations tended at 
first to be transmitted equally to both sexes ; but that 
the female was saved, through natural selection, from 
acquiring the conspicuous colours of the male, owing to 
the danger which she would thus have incurred during 
incubation. 

This view necessitates a tedious discussion on a 
difficult point, namely, whether the transmission of a 
character, which is at first inherited by both sexes can 
be subsequently limited in its transmission to one sex 
alone by means of natural selection. We must bear in 
mind, as shown in the preliminary chapter on sexual 
selection, that characters which are limited in their 
development to one sex are always latent in the other. 
An imaginary illustration will best aid us in seeing the 
difficulty of the case ; we may suppose that a fancier 
wished to make a breed of pigeons, in which the males 
alone should be coloured of a pale blue, whilst the 
females retained their former slaty tint. As with 
pigeons characters of all kinds are usually transmitted 
to both sexes equally, the fancier would have to try to 
convert this latter form of inheritance into sexually- 
limited transmission. All that he could do would be 
to persevere in selecting every male pigeon which was 
in the least degree of a paler blue ; and the natural 
result of this prqcess, if steadily carried on for a 
long time, and if the pale variations were strongly 

‘Westuiiiistey Review,’ .luly, 1867. ‘Journal of Travel,* vol. i. 

1808, p. 73. 
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inherited or often recurred, would be to make his whole 
stock of a lighter blue. But our fancier would be com- 
pelled to match, generation after generation, his pale 
blue males with slaty females, for he wishes to keep the 
latter of this colour. The result would generally be 
the production either of a mongrel piebald lot, or more 
probably the speedy and complete loss of the pale-blue 
tint ; for the primordial slaty colour would be trans- 
mitted with prepotent force. Supposing, however, that 
some pale blue males and slaty females were produced 
during each successive generation, and were always 
crossed together, then the slaty females would have, if 
I may use the expression, much blue blood in their 
veins, for their fathers, grandfathers, (fee., will all have 
been blue birds. Under these circumstances it is 
conceivable (though I know of no distinct facts render- 
ing it probable) that the slaty females might acquire 
so strong a latent tendency to pale-blueness, that they 
would not destroy this colour in their male offspring, 
their female offspring still inheriting the slaty tint. 
If so, the desired end of making a breed with the two 
sexes permanently different in colour might be gained 
The extreme importance, or rather necessity in the 
above case of the desired character, namely, pale-blue- 
ness, being present though in a latent state in the 
female, so that the male offspring should not be 
deteriorated, will be best appreciated as follows : tlic 
male of Soemmerring’s pheasant has a tail thirty-seven 
inches in length, whilst that of the female is only 
eight inches ; the tale of the male^ common pheasant 
is about twenty inches, and that of the female twehe 
inches long. Now if the female Soemme^ring pheasant 
with her short tail were crossed with the male common 
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pheasant, there can be no doubt that the male hybrid 
offspring would have a much longer tail than that of the 
pure offspring of the common pheasant. On the other 
hand, if the female common pheasant, with a tail much 
longer than that of the female Soemmerring pheasant, 
were crossed with the male of the latter, the male 
hybrid offspring would have a much shorter tail than 
that of the pure offspring of Scemmerring’s pheasant.^ 

Our fancier, in order to make his new breed with the 
males of a pale-blue tint, and the females unchanged, 
woulct have to continue selecting the males during 
many generations; and each stage of paleness would 
have to be fixed in the males, and rendered latent in 
the females. The task would be an extremely difficult 
one, and has never been tried, but might possibly 
be successfully carried out. The chief obstacle would 
be the early and complete loss of the pale-blue tint, 
from the necessity of reiterated crosses with the slaty 
female, the latter not having at first any latent tendency 
to produce pale-blue offspring. 

On the other hand, if one or two males were to vary 
ever so slightly in paleness, and the variations were 
from the first limited in their transmission to the male 
sex, the task of making a new breed of the desired kind 
would be easy, for such males would simply have to be 
selected and matched with ordinary females. An 
analogous case has actually occurred, for there are 
breeds of the pigeon in Belgium* in which the males 

* Temminck snys that the tail for me by Mr. Sclater. For the 
of the female Fhasiaihxs Seem- common pheasant, see ^lacgilli- 
is only six inches long, vray, ‘Hist. Brit. Birds,’ vol. i. 
‘Blanches colorices,’ vol. v. 183S, pp. 1 18-121. 
pp. 487 and 48t?; the measure- ^ Dr. Chapins, ‘ Le Pigeon 
liJonts above given were made Voyageur Beige,’ 1866, p. 87. 
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alone arc marked with black strim. So again Mr. 
Tegetmeier has recently shown^ that dragons not rarely 
produce silver-coloured birds, which are almost always 
hens ; and ho himself lias bred ten such females. It is 
on the other hand a very unusual event when a silver 
male is produced ; so that nothing would be easier, if 
desired, than to make a breed of dragons with blue 
males and silver females. This tendency is indeed so 
strong that when Mr. Tegetmeier at last got a silver 
male and matched him with one of the silver females, he 
expected to get a breed with both sexes thus coloured ; 
he was liowcver disappointed, for the young male re- 
verted to the blue colour of his grandfather, the young 
female alone being silver. No doubt with patience this 
tendency to reversion in the males, reared from an occa- 
sional silver male matched with a silver hen, might bo 
eliminated, and then both sexes would bo coloured alike ; 
and this very process has been followed with success by 
Mr. Esquilant in the case of silver turbits. 

With fowls, variations of colour, limited in their 
transmission to the male sex, habitually occur. When 
this form of inlioritance prevails, it might well happen 
that some of tlio successive variations would bo 
transferred to the female, who would then sliglitly 
resemble tin*, male, as actually occurs in some breeds. 
Or again, the greater number, but Jiot all, of tlio 
successive steps might be transferred to both sexes, 
and tlic fcmab; would then closely resemble the nial(^ 
Tliere can hardly he a doubt that this is the cause o! 
tlie male pouter pigeon liaving a soivewhat larger croj), 
and of the male carrier pigeon having somewhat larger 
wattles, than their respective females ; for, fanciers have 
® The ‘ Field,’ Sept. 1872. 
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not selected one sex more tlian the other, and have had no 
wish that these characters should be more strongly 
displayed in the male tlian in the female, yet this is the 
case with both breeds. 

The same process would have to be followed, and the 
same difficulties encountered, if it were desired to make 
a breed with the females alone of some new colour. 

Lastly, our fancier might wish to make a breed with 
the two sexes differing from each other, and both from 
the parent species. Here the difficulty would be 
extreme, unless the successive variations were from 
the first sexually limited on both sides, and then there 
would be no difficulty. We see this with the fowl ; 
thus the two sexes of the pencilled Hamburghs differ 
greatly from each other, and from the two sexes of the 
aboriginal Gallus hankiva : and both are now kept con- 
stant to their standard of excellence by continued selec- 
tion, which would be impossible unless the distinctive 
characters of both were limited in their transmission. 

The Spanish fowl oilers a more curious case ; the 
male has an immense comb, but some of the successive'- 
variations, by tJie accumulation of which it was acquired, 
appear to have been transferred to tlie female ; for she 
has a comb many times larger than that of the females 
of the parent species. But the comb of the female 
differs in om' respect from that of the male, for it is 
apt to lop over ; and within a recent period it has been 
ordered by the fancy that this sliould always be the 
case, and success has quickly follow('d tlie older. Now 
the lopping of tlie (jomb must be sexually limited in its 
transmission, otherwise it would prevent the comb of 
the male from^ being perfectly upright, which would bo 
abhorrent to every fancier. On the other hand, the 



682 


THE DESCENT OF MAN 


Part 1L 


uprightness of the comb in the male must likewise be 
a sexually-limited character, otherwise it would prevent 
the comb of the female from lopping over. 

From the foregoing illustrations, we see that even 
with almost unlimited time at command, it would bo 
an extremely difficult and complex, perhaps an im- 
possible process, to change one form of transmission 
into the other through selection. Therefore, without 
distinct evidence in each case, I am unwilling to admit 
that this has been effected in natural species. On the 
other hand, by means of successive variations, which 
were from the first sexually limited in their transmission, 
there would not be the least difficulty in rendering a 
male bird widely different in colour or in any other 
character from the female; the latter being left un 
altered, or slightly altered, or specially modified for 
the sake of protection. 

As bright colours are of service to the males in theii 
rivalry with other males, such colours would be selected 
whether or not they were transmitted exclusively to 
the same sex. Consequently the females might bo 
expected often to partake of the brightness of the 
males to a greater or less degree; and this occurs witli 
a host of species. If all the successive variations were 
transmitted equally to both sexes, the females would 
be indistinguishable from the males ; and this likewise 
occurs with many birds. If, however, dull colon is 
were of high importance for the safety of the female 
during incubation, as with many ground birds, tiie 
females which varied in brightness or which received 
through inheritance from the males any marked 
accession of brightness, would sooner^ or later he 
destroyed. But the tendency in the males to contiim^ 
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for an indefinite period transmitting to their female 
offspring their own brightness, would have to be elimi- 
nated by a change in the form of inheritance; and 
this, as shewn by our previous illustration, would be ex- 
tremely diflScult. The more probable result of the long- 
continued destruction of the more brightly-coloured 
females, supposing the equal form of transmission to 
prevail, would be the lessening or annihilation of the 
bright colours of the males, owing to their continual 
crossing with the duller females. It would be tedious 
to follow out all the other possible results ; but I may 
remind the reader that if sexually-limited variations in 
brightness occurred in the females, even if they were 
not in the least injurious to them and consequently 
were not eliminated, yet they would not be favoured 
or selected, for the male usually accepts any female, 
and does not select the more attractive individuals ; 
consequently those variations would be liable to be lost, 
and would have little influence on the character of the 
race ; and this will aid in accounting for the females 
being commonly duller-coloured than the males. 

In the eighth chapter instances were given, to which 
many might here be added, of variations occurring at 
various ages, and inherited at the corresponding age. 
It was also shewn that variations which occur late in life 
are commonly transmitted to the same sex in which 
they first appear ; whilst variations occurring early in 
life are apt to be transmitted to both sexes ; not that 
all the cases of sexually-limited transmission can thus 
be accounted for. It was further shewn that if a male 
bird varied by becoming brighter whilst young, such 
variations would be of no service until the age for 
reproduction had arrived, and there was competition 
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between rival males. But in the case of birds living 
on the ground and commonly in need of the protec- 
tion of dull colours, bright tints would be far more 
dangerous to the young and inexperienced than to the 
adult males. Consequently the males which varied in 
brightness whilst young would suffer much destruction 
and be eliminated through natural selection ; on the 
other hand, the males which varied in this manner 
when nearly mature, notwithstanding that they were 
exposed to some additional danger, might survive, and 
from being favoured through sexual selection, would 
procreate their kind. As a relation often exists 
between the period of variation and the form of trans- 
mission, if the bright-coloured young males were 
destroyed and the mature ones were successful in their 
courtship, the males alone would acquire brilliant 
colours and would transmit them exclusively to their 
male offspring. But I by no means wish to maintain 
that the influence of age on the form of transmission, 
is the sole cause of the great difference in brilliancy 
between the sexes of many birds. 

When the sexes of birds differ in colour, it is in- 
teresting to determine whether the males alone have 
been modified by sexual selection, the females having 
been left unchanged, or only partially and indirectly 
thus changed; or whether the females have been 
specially modified through natural selection for the 
sake of protection. I will therefore discuss this ques- 
tion at some length, even more fully than its intrinsic 
importance deserves ; for various^ curious collateral 
points may thus be conveniently considered. 

Before we enter on the subject of ^colour, more 
especially in reference to Mr. Wallace’s conclusions, it 
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may be useful to discuss some other sexual differences 
under a similar point of view. A breed of fowls for- 
merly existed in Germany® in which the hens were 
furnished with spurs ; they were good layers, but they 
so greatly disturbed their nests with their spurs that 
they could not be allowed to sit on their own eggs. 
Hence at one time it appeared to me probable that 
with the females of the wild Gallinacese the develop- 
ment of spurs had been checked through natural selec- 
tion, from the injury thus caused to their nests. This 
seemed all the more probable, as wing-spurs, which 
would not be injurious during incubation, are often as 
well-developed in the female as in the male ; though 
in not a few cases they are rather larger in the male. 
When the male is furnished with leg-spurs the female 
almost always exhibits rudiments of them, — the rudi- 
ment sometimes consisting of a mere scale, as in 
Gallus. Hence it might be argued that the females 
had aboriginally been furnished with well-developed 
spurs, but that these had subsequently been lost 
through disuse or natural selection. But if this view 
be admitted, it would have to be extended to innu- 
merable other cases ; and it implies that the female 
progenitors of the existing spur-bearing species were 
once encumbered with an injurious appendage. 

In some few genera and species, as in Galloperdix, 
Acomus, and the Javan peacock [Pavo muticus)^ the 
females, as well as the males, possess well-developed 
leg-spurs. Are we to infer from this fact that they 
construct a different sort of nest from that made by their 
nearest allies, and not liable to be injured by their 
spurs; so that the spurs have not been removed? Or 
^ Bechstein, ‘ Naturgesch. Deutsch lands,’ 1793, B, iii. s, 339. 
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arc we to suppose that the females of these several 
species especially require spurs for their defence ? It 
is a more probable conclusion that both the presence 
aud absence of spurs in the females result from differ- 
ent laws of inlieritance having prevailed, independently 
of natural selection. AVitli the many females in which 
spurs appear as rudiments, we may conclude that souk* 
few of the successive variations, through which they 
were de a- eloped in the males, occurred very early in 
life, and were consequently transferred to the females. 
In the other and much rarer cases, in which the 
females possess fully developed spurs, we may conclude 
that all the successive variations were transferred to 
them ; and that they gradually acquired and inherited 
the habit of not disturbing their nests. 

The vocal organs and the feathers variously modified 
for producing sound, as well as the proper instincts for 
using them, often differ in the two sexes, but are some- 
times the same in both. Can sucli differences be ac- 
counted for by the males having acquired these organs 
and instincts, whilst the females have been saved from 
inheriting them, on account of the danger to which tlnw 
would have been exposed by attracting the attention (»1 
birds or beasts of prey ? This does not seem to im^ 
probable, when we think of the multitude of birds 
which with impunity gladdcm the country with tlu'ir 
voices during the spring.’ It is a safer conclusion tbab 
as vocal and instrumental organs are of special service 
only to the males during their courtship, these organs 

^ Daines Barrington, however, to tliem^iuring incubation. Be 
tliought it probable (‘ Khil. adds, that a similar view m >y 

t ransact.’ 177.‘b lb f) tlial lew possibly account lor the inirii- 

fcniale birds sing, because the ority of the feii.alo to the 
talentwouldbave been dangerous in piumage. 
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were developt^d S(ixual soldcfcioii and t]i<*ir eou- 

ntaiit use in tluit sex alone -tlie successive variations 
and the effects of use liaviiig heeii from the first niorc^ 
or less limited in transmission to tlie male offspring. 

Many analogous cases could he adduced; tliose for 
instance of the plumes on the head heing gimerally 
longer in the mahi than in the female, sometimes of 
equal length in hotli sexes, and occasionally absent in 
the female, — these several cases occurring in tlie same 
group of birds. It would bo difficult to account for 
such a difference between the sexes by the female 
having been benefited by possessing a slightly shorter 
crest than the male, and its c>onsequent diminution or 
cmnplete suppression tlirough natural seh^ction. But 
1 will take a more favourable case, naimdy tlie Luigtli 
of the tail. The long train of the peacock would 
have been not only inconvenient but dangerous to the 
pi'ahen during the period of incubation and whilst 
a(‘.companying her young. Hence there is not the 
least a i)riori improbability in the development of her 
tiiil having been checked through natural sidection. 
Ihit the females of various pheasants, which apparently 
are exposed on their open nests to as much danger as 
llie peahen, have tails of considerable length. The 
i^aiialcs as well as the males of the Mtnnra superba 
liave long tails, and they build a domed nest, which is 
a gieat anomaly in so large a bird. Naturalists havt^ 
wondered how the female IMenura could manage her 
tail during incubation ; but it is now known ^ that she 
“ enters the nest head first, and then turns round 
“with her tail sonietimes over her back, but more 
“ often bent round by her side. Thus in time the tail 
® ^Ir. Lamsay, iu ‘ Froc. Zoolog. 8oc.’ 1SG6, p. r»0. 
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“ becomes quite askew, and is a tolerable guide to the 
“ length of time the bird has been sitting.” Both 
sexes of an Australian kingfisher (Tan/ydptera sylvia) 
have the middle tail-feathers gieatly lengthened, and 
the female makes her nest in a hole; and as I am 
informed by Mr. R. B. Sharpe these feathers becom(' 
much crumpled during incubation. 

In these two latter cases the great length of tln^ 
tail-feathers must be in some degree inconvenient to 
the female ; and as in both species the tail-feathers 
of the female are somewhat shorter than those of the 
male, it might be argued that their full development 
had been prevented through natural selection. But 
if the development of the tail of the peahen had 
been checked only whon it became inconveniently or 
dangerously great, she would have retained a mucli 
longer tail than she actually possesses ; for her tail is 
not nearly so long, relatively to the size of her body, 
as that of many female pheasants, nor longer than 
that of the female turkey. It must also be borne in 
mind tliat, in accordance with this view, as soon as 
tail of the peahen became dangerously long, and its 
development was consequently checked, she would 
have continually reacted on her male progeny, and 
thus have prevented tlie peacock from acquiring his 
present magnificent train. Wo may therefore iiitci’ 
that the length of the tail in the peacock and its 
shortness in the peahen are the result of the requisite 
variations in the male having been from the first 
transmitted to the male offspring alone. 

We are led to a nearly similar conclusion with 
respect to the length of the tail in the various specicH 
of pheasants. In the Eared pheasant {Grossoptilvn 
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iiuritum) tlio tail is of Gi\\\n\ length in botli sexes, 
namely, sixteen or seventeen inches ; in the common 
pheasant it is about twenty inches long in the male 
and twelve in tlie female ; in Soommerriiig’s plieasant, 
thirty-seven iuclies in the male and only eight in the 
female ; and lastly in lleeve’s pheasant it is sometim<‘s 
actually seventy- two inches long in the male and 
sixteen in the female. Thus in the several species, 
the tail of the femah^ differs miudi in lengtli, irrespec- 
tively of that of the male ; and this can be acconnt('d 
for, as it seems to me, with much more probability, by 
the laws of inheritance, —that is by the succ.ess^m 
variations having been from the first tnore or less 
closely limited in their transmission to the male sex 
than by the agency of natural selection, resulting from 
the length of tail being more or less injurious to the 
rciiiales of these several allied S2)ecies. 

We may now consider 'Mr. Wallace’s arguments in 
ivgard to the sexual coloration of birds. He liclieves 
tliat the bright tints originally acquired through sexmil 
scb'ctioii by the males would in all, or almost all cases, 
bav(?bcon transmitted to the females, unless tlie trans- 
Ibreiice had been checked through natural selection. I 
may here remind the reader that various facts op])ose{l 
to this view have already been given under reptiles, 
ampliibiaiis, fishes and lepidoptcra. Mr. Wallace rests 
iiis belief chielly, but not exclusively, as we shall see 
in the next chapter, on the following statement,'’ that 
wIk'u botli sexes avo coloured in a very conspicuous 
laanner, the nest is of such a nature as to conceal the 
^ifiing bird; but when there is a marlo’d contrast of 

ri 

'Journal of Travel,’ eilited Ivy A. Muii'ay, vol. i. IbliB, |>. 78, 

2 Y 
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colour bot^Yeen the sexe«, the male being gay and the 
female dull- coloured, the nest is open and exposes the 
sitting bird to view. This coincidence, as far as it 
goes, certainly seems to favour the belief that the 
females which sit on open nests have been specially 
modified for the sake of protection; but we shall 
presently see that there is another and more probable 
explanation, namely, that conspicuous females have 
acquired the instinct of building domed nests oftoner 
than dull-coloured birds. Mr. Wallace admits that 
there are, as might have been expected, some exceptions 
to his two rules, but it is a question whether the excep- 
tions are not so numerous as seriously to invalidate them. 

There is in the first place much truth in the Duke 
of Argyll’s remark that a large domed nest is moK^ 
conspicuous to an enemy, especially to all tree-hauntiiig 
carnivorous animals, than a smaller open lu'st. Nor 
must we forget that with many birds which build 
open nests, the male sits on the eggs and aids the 
female in feeding the young: this is the case, for 
instance, with Pyraneja mstiva,^^ one of the most 
splendid birds in the United States, the male being 
vermilion, and the female light brownish-green. Now 
if brilliant colours had been extremely dangerous io 
birds whilst sitting on their open nests, the males iu 
these cases would have suffered greatly. It miglil, 
however, be of such paramount importance to tlic 
male to be brilliantly coloured, iu order to beat lii^ 
rivals, that this may have more tlian coinpcmsated soiuo 
additional danger. 

Mr. Wallace admits tliat with tlio King-crows 

‘ Journal of Travel,’ cililcd " Au(IuIk)ii^ ‘ Ornithulo;.’j'.:il 

by A. M Lirray, vol. i. ISGS, liio^rapliy/ vul. i. p. 233. 
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(Dicrurus), Orioles, and Pittidae, the females are con- 
spicuously coloured, yet build open nests; but he 
urges that the birds of the lirst group are highly 
pugnacious and could defend themselves ; that tliose 
of the second group tiiko extreme care in concealing 
their open nests, but this does not invariably hold 
good and that with tlie birds of the third group the 
females are brightly coloured chioily on the under 
surface. Pcsides these cases, pigeons which are some- 
times brightly, and almost always conspicuously 
coloured, and which are notoriously liable to the 
attacks of birds of pia^y, ofler a serious exception to 
the rule, for they almost always build open and 
exposed nests. In another large family, that of the 
humming-birds, all the species build open nests, yet 
with some of the most gorgeous species the sexes are 
alike ; and in the majority, the females, though less 
brilliant than the males, are brightly coloured. Xor 
can it bo niaintaiiied that all female humming-birds, 
which are brightly coloured, escape detection by their 
tints being green, for some display on their upper 
surfaces red, blue, and other colours. 

In regard to birds which build in holes or construct 
domed nests, other advantages, as Sir. Wallace remarks, 
besides concealnK'ut are gained, such as shelter from 
the rain, greater warmth, and in hot countries protec- 

Jerdoii, of India,’ (lie Iona and ^idcs of the throat 

va_)l. ii. p. 108. UiHilil’s ‘ Jlaiul- crinison ; the loniale Enhimins 
hnok ol' tlu! IJirds of Australia’ jfifjularis has tlie top of the 
vol. i. p. 'Uia. hr;id and hack opeen, but tlie 

Kor inshince, ilie t’eniale h>ins ami the tail arc crinison. 
I'UipctoDicna niarnxint has (he Many oilier iiisraiices of iiiejily 
head and tail dark blue with conspicuous feniules could be 
leddish loins; tin* leiiialc l.amp- oiveii. See Mr. Gould’s luagnili- 
<'/■/! /s poi' 2 >^ti/riir''(ii is l»laekisli- Ccui. work uii tiiis family. 

•nceii ou the U[)per surface, w nil 
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tion from the sun ; so that it is no valid objection to 
his view that many birds having both sexes obscurely 
coloured build concealed nests.^® The female Horn- 
bill (Buceros), for instance, of India and Africa is 
protected during incubation with extraordinary care, 
for she plasters up with her own excrement the orifice 
of the hole in which she sits on her eggs, leaving only 
a small orifice through which the male feeds her ; she 
is thus kept a close prisoner during the whole period 
of incubation ; yet female horn-bills are not more 
conspicuously coloured than many other birds of equal 
size which build open nests. It is a more serious 
objection to Mr. AVallace’s view, as is admitted by him, 
that in some few groups the males are brilliantly 
coloured and the females obscure, and yet the latttu’ 
hatch their eggs in domed nests. This is the case 
with the Grallinae of Australia, the Superb Warblers 
(Maluridse) of the same country, the Sun-birds (Nec- 
tarinim), and with several of the Australian Honey- 
suckers or Meliphagidse,^^ 

If we look to the birds of England we shall see that 
there is no close and general relation between the 
colours of the female and the nature of the nest which 
is constructed. About forty of our British birds 


Mr. Salvin noticed in Guate- 
mala (‘ Ibis,’ 1864, p. 375) that 
humming-birds were much more 
unwilling to leave their nests 
during very hot weather, when 
the sun was shining brightly, as 
if their eggs would bo thus in- 
jured, than during cool, cloudy, 
or rainy weather. 

“ I may specify, as instances 
of dull-coloured birds building 
concealed nests, the species be- 


longing to eight Australian geneni 
described in Gould’s * Handbook 
of the Birds of Australia,’ vol. i. 
pp. 340, 362, 365, 383, 387, 
389, 391, 414. 

Mr. C. Horne, ‘Proc. Zoo- 
log. Boc.’ 1869, p. 243. 

On^ the nidificatioii ami 
colours of these latter speoitv^, 
see Gould’s ‘ Handlx)ok,’ eVa:,, 
vol. i. pp. 604„^527. 
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(excluding those of large size which could defend 
themselves) build in holes in hanks, rocks, or trees, or 
construct domed nests. If we take the colours of the 
female goldfinch, bullfinch, or blackbird, as a standard 
of the degree of conspicuousness, which is not highly 
dangerous to the sitting female, then out of the above 
forty birds the females of only twelve can be con- 
sidered as conspicuous to a dangerous degree, the 
remaining twenty-eight being inconspicuous.^® Nor is 
there any close relation within the same genus between 
a well-pronounced difference in colour between the 
ssxes, and the nature of the nest constructed. Thus 
the male house sparrow (Passer domesticus) differs 
much from the female, the male tree-sparrow (P. 
montanus) hardly at all, and yet both build well- 
concealed nests. The two sexes of the common fly- 
catcher (Muscicapa grisola) can hardly be distinguished, 
whilst the sexes of the pied fly-catcher (ilf. luctuosa) 
differ considerably, and both species build in holes or 
conceal their nests. The female blackbird (Turdus 
imrula) difiers much, the female ring-ouzel (T. torquatm) 
differs less, and the female common thrush (T. musicm) 

1 have consultal, on this the male; Cinclus; Motallica 
subject, Macgillivray’s ‘British boarula(?) ; Erithacus(?) ; Fru- 
Birds,’ and tliough doubts may ticola, 2 sp. ; Saxicola ; Ruti- 
be entertained in some cases in cilia, 2 sp. ; Sylvia, 3 sp. ; Parus, 
regard to the degree of con- 3 s]). ; Mecistura; Anorthura; 
cealment of the nest, and to Certhia; Sitta; Yuux; Musci- 
tlie degree of consi)icuousness capa, 2 sp. ; Hirundo, 3 sp. ; and 
of the female, yet the follow- Cypselus. The females of 
ing birds, which all lay their the following 12 birds may 
eggs in holes or in domed be considered as conspicuous 
nests, can hardly be copsidered, according to the same stand- 
by the above standard, as con- ard, viz., Pastor, Motacilla alba, 
Bpicuous : Passer, 2 species ; Parus major and P. ca^ruleus, 
^turnus, of whic^t the female is Upupa, Picus, 4 sp., Coracias, 
considerably less brilliant than Alcedo, and Merops. 
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hardly at all from their respective males ; yet all build 
open nests. On tlie other hand, the not very dis- 
tantly-allied water-ouzel {Ginclus aqiiaticiis) builds n 
domed nest, and the sexes differ about as much as in 
the ring-ouzel. The black and red grouse {Tetrao 
tetrix and T, scotiens) build open nests in equally well- 
concealed spots, but in the one species the sexes differ 
greatly, and in the other very little. 

Notwitlistanding the foregoing objections, I cannot 
doubt, after reading Mr. Wallace’s excellent essay, 
that looking to the birds of the world, a large majority 
of the species in which the females are conspicuously 
coloured (and in this case the males with rare exceptions 
are equally conspicuous), build concealed nests for the 
sake of protection. Mr. Wallace enumerates^® a long 
series of groups in which this rule holds good ; but 
it will suffice here to give, as instances, the more 
familiar groups of kingfishers, toucans, trogons, pu(V- 
birds (Capitonidae), plantain-eaters (Musophagae), wood' 
j^eckers, and parrots. Mr. Wallace believes that in 
these groups, as the males gradually acquired through 
sexual selection their brilliant colours, these nere 
transferred to the females and were not eliminaied 
by natural selection, owing to tlie protection which 
they already enjoyed from their manner of nidification. 
According to this view, their present manner of ncsl- 
ing was acquired before tlieir present colours. But it 
seems to me much more probable that in most casi s, 
as the females wore gra, dually rendered more ami 
more brilliant from partaking of the colours of the 
male, they were gradually led to ehange their instineis 
(supposing that they originally built open nests), an<l 

‘Journal of Trav(d,' edited by A. Murray, vol. i. p. 78. 
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to seek protection by building domed or concealed 
nests. No one who studios, for instance, Audubon’s 
account of the differences in the nests of the same 
species in the Northern and Southern United States,^® 
will feel any great difficulty in admitting that birds, 
either by a change (in the strict sense of the word) 
of their habits, or through the natural selection of so- 
called spontaneous variations of instinct, might readily 
be led to modify their manner of nesting. 

This way of viewing the relation, as far as it holds 
good, between the bright colours of female birds and 
their manner of nesting, receives some support from 
certain cases occurring in the Sahara Desert. Here, as 
in most other deserts, various birds, and many other 
animals, have liad their colours adapted in a wonderful 
manner to the tints of the surrounding surface. 
Nevertheless there are, as I am informed by the llev. 
Mr. Tristram, some curious exceptions to the rule ; thus 
the male of the Montieola cyanea is conspicuous from 
his bright blue colour, and the female almost equally 
conspicuous from her mottled brown and wliite plum- 
age ; both sexes of two species of Dromolma are of a 
lustrous black ; so that these tlirce species are far 
from receiving protection from their colours, yet they 
are able to survive, for they have acquired the habit 
of taking refuge from danger in holes or crevices in 
the rocks. 

With respect to the above groups in which the 
females are conspicuously coloured and build concealed 
nests, it is not necessary to suppose that ('ach separate 

I 

See many statements in birds by Bottoiii, iu 

the ‘ Ornitliolopcal lbo|j;rneby.’ the ‘ Atti della Snciet;\ Italiana, 

also some §urioas obst-rva- vol, xi. iblitJ, p. 487, 
tions ou the nests of Italian 
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Bpecies had its nidifying instinct specially modilied; 
but only that the early progenitors of each group 'were 
gradually led to build domed or concealed nests, and 
afterwards transmitted this instinct, together 'with 
their bright colours, to their modilied descendants. 
As far as it can be trusted, the conclusion is interest- 
ing, that sexual selection together with equal or nearly 
equal inheritance by both sexes, have indirectly deter- 
mined the manner of nidification of whole groups of 
birds. 

According to Mr. Wallace, even in the groups in 
which the females, from being protected in domed 
nests during incubation, have not had their briglit 
colours eliminated through natural selection, tlio males 
often diller in a slight, and occasionally in a considerabh) 
degree, from the females. This is a signiheant fact, for 
such differences in colour must be accounted for by 
some of the variations in the mah^s having been froin 
the first limited in transmission to th(i same sox ; as it 
can hardly be maintained that these differences, especi- 
ally when very slight, s(irve as a protection to the 
female. Thus all the species iii the splendid groii]) 
of the Trogons build in holes; and Mr. Gould gives 
figures of both sex(‘s of twenty-five species, in all of 
which, with one partial exception, tlie sexes differ soinc- 
tiiiKiS slightly, sometimes conspicuously, in colour,- tlx 
Holies being always finer than the females, though flic 
latter are likewise beautiful. All the species of king- 
fishers build in lioles, and with most of the species ilx^ 
sexes are equally brilliant, and thus far xMr. Walhux V 
rule Jiolds good; but in some of tlie^ Australian specie- 
the colours of the females are rather less vivid than tho 'U. 


liis ‘ Monogra])li of the Trogonidag' llrst edition. 
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of the male ; and in one splendidly- coloured species, the 
sexes differ so much that tliey were at first thought to 
he specifically distinct.*'^^ Mr. K. B. Sharpe, who has 
especially studied this group, has shewn me some 
American species (Ccryle) in which the breast of the 
male is belted with black. Again, in Carcineutes, the 
(lilference between the sexes is conspicuous : in the 
male the upper surface is dull-blue banded with black, 
the lower surface being partly fawn-coloured, and there 
is much red about the head ; in the female the upper 
surface is reddish-brown banded with black, and the 
lower surface white with black markings. It is an 
interesting fact, as shewing how the same peculiar 
style of sexual colouring often characterises allied 
forms, that in three species of Dacelo the male differs 
fi om the female only in the tail being dull-l)lue banded 
with black, whilst that of the female is brown with 
Mackish bars ; so that here tlie tail differs in colour in 
llic two sexes in exactly the same manner as the whole 
upper surface in the two sexes of Carcineutes. 

With parrots, which likewise build in holes, we find 
analogous cases : in most of the species, both sexes are 
brilliantly coloured and indistinguishable, but in not a 
b'W species the males are coloured rather more vividly 
tiian tbe females, or even very differently from them. 
Thus, besides other strongly-marked difierences, the 
hole under surface of the male King Lory [Aprosmidus 
i^(‘<q)nlatus) is scarlet, whilst tlie throat and chest of 
Ihc female is green tinged with red: in the Euphema 
^[■'h^nd'lda there is a similar difference, the face and 
^ving coverts moreover of the female being of a paler 

^ ^ Namely « Cyanalcyon. Birds of Aobtralia,’ vol. i. p. 

‘Handbook to tlic 133; see, also, pp. 130, 13G. 
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blue than in tlie male.'^^ In the family of the tits 
(Parinm), which build concealed nests, tlie female of 
our common blue tomtit (Pams cmidens), is mu(*li 
“less brightly coloured” than the male; and in tli(^ 
magnificent Sultan yellow tit of India the difference is 
greater.^^ 

Again, in the great group of the woodpeckers,^* the 
sexes are generally nearly alike, but in the Megapicu.^ 
validus all those parts of the head, neck, and breast, 
which are crimson in the male are pale brown in the 
female. As in several woodpeckers the head of the 
male is bright crimson, whilst that of the female is 
plain, it occurred to me that this cedour might possibly 
make the female dangerously conspicuous, whenever 
she put her head out of the hole contjiining her nest, 
and consequently that this colour, in accordance witli 
Mr. Wallace’s belief, had been eliminated. This view 
is strengthened by what Malherbe states with respect 
to Indopictis earhtta ; namely, that the young female^, 
like the young males, have some crimson about their 
heads, but that this colour disappears in the adult 
female, whilst it is intensified in the adult male. 
Nevertheless the following considerations render this 
view extremely doubtful : the male takes a fair share 
in incubation, and would be thus almost equally 
exposed to danger; both sexes of many species have 
their heads of an equally bright crimson ; in other 

i^wery gratljiHon of dilVor- ** All the following facts ;iro 
cnce between the scx(3s may he taken from M. Mallierbe’s iikilj- 
followed in the [)aiTots of Aus- nilieent ‘ Monogra[)hie des ku‘i- 
tralia. See Gould’s ‘Hand- ddos,’ Jl/5i6l. 
l)ook,’ <fec., vol. ii. pp. 11-102. Audubon’s ‘ Ornithologie:il 

Maci^ilUvray’s ‘ British Biography,* vol. ii. p. 75 ; 
Birds,’ vol. ii. p. 4.33. Jerdon, also the ‘ Ibi?^' vol. i. p. 

‘ Birds of fiidia,* vol. ii. p. 282. 



Chap. XV. BTTIDS— COLOUR AND NIDIFICATTON. G99 


species the difference between the sexes in the amount 
of scarlet is so slight that it can hardly make any 
appreciable difference in the danger incurred; and 
lastly, the colouring of the head in the two sexes often 
differs slightly in other ways. 

The cases, as yet given, of slight and graduated 
differences in colour between the males and females 
in the groups, in which as a general rule the sexes 
resemble each other, all relate to species which build 
domed or concealed nests. But similar gradations may 
likewise be observed in groups in which the sexes as a 
general rule resemble each other, but which build open 
nests. 

As I have before instanced the Australian parrots, 
so I may here instance, without giving any details, 
the Australian pigeons.'-^^ It deserves especial notice 
that in all these cases the sliglit differences in 
plumage between tlie sexes are of the same general 
nature as the occasionally greater dillercnccs. A good 
illustration of this fact has already been afforded by 
those kingfishers in which either the tail alone or 
the whole upper surface of the plumage dillers in the 
same manner in the two sexes. Similar cases may be 
observed with parrots and pigeons. The difibrences 
in colour between the sexes of the same species are, 
also, of the same general nature as the differences in 
colour between the distinct species of the same group. 
For when in a group in which the sexes are usually 
alike, the male difiers e-onsiderably 1‘rom the female, he 
is not coloured in a quite new style. Hence we may 
infer that within the same group the special colours 

^ Gould’s ‘Hliiidbook to tlio Birds of Ausiralia,’ vol. ii. pp. 
109 - 149 . 



700 


THE DESCENT OF IMAN. 


Part II. 


of both sexes when they are alike, and the colonic 
of the male, when lie diflers slightly or even consider- 
ably from the female, have been in most cases deter- 
mined by the same general cause ; this being sexual 
selection. 

It is not probable, as has already been remarked, 
that differences in colour l)etween the sexes, when very 
slight, can be of service to the female as a protection. 
Assuming, however, tliat they are of service, tliey migl]i 
be thought to be cases of transition ; Imt we have no 
reason to believe that many species at any one time are 
undergoing change. Tlierefore we can hardly admii 
that the numerous females wliicli differ very slightly 
in colour from their males are now all commencing fo 
become obscure for the sake of protection. Even if W(^ 
consider somewhat moie marked sexual differences, is 
it probable, for instance, that the head of the female 
chaffinch, — the crimson on the breast of the female 
bullfinch, — the green of iha female grcMiiifmch, — the 
crest of the female golden-crested wren, have all be(ui 
rendered l(‘ss bright by the slow proc(‘Ss of select ion 
for the sake of protection? 1 cannot think so; and 
still less with the slight differences between tli(' 
sexes of those birds which build concealed nests. On 
the other hand, the differences in colour between th' 
sexes, whether great or small, may to a large extent 
be explained on the principle of tlie successive varia- 
tions, acquired by the males through sexual selection, 
having been from the first more or l(‘ss limited in 
their transmission to the females. That the degive 
of limitation should differ in different species of the 
same group will not surprise any one who has studied 
the laws of inheritance, for they are so ^complex th.u 
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tliey appear to ns in our ignorance to be capricious in 
their action.^® 

As far as I can discover there are few large groups 
of birds in which all the species have botli sexes alike 
and brilliantly coloured, but T liear from ]\[r. Sclater, 
that this appears to be the cas(i with the i\[usophaga3 
or phintain-(;aters. Nor do [ b(;licve that any large 
group exists in which the sexes of all the species are 
widely dissimilar in colour : j\rr. Wallace informs me 
that the chatterers of S. America {Cotin(ii(he) offer one 
of the best instances ; but with some of the species, in 
which the male lias a splendid red breast, the femah' 
('xhibits some red on her breast ; and the females of 
other species shew traces of the green and other colours 
of the males. NcA^ertheless we have a near approach 
to close sexual similarity or dissimilarity throughout 
several groups : and this, from what has just been said 
of the fluctuating nature of inheritance, is a somewhat 
surprising circumstance. But that the same laws 
sliould largely prevail with allied animals is not sur- 
prising. The domestic fowl has produced a great 
number of breeds and sub-breeds, and in these the 
H(‘xes generally dilfer in plumage ; so that it has been 
noticed as an unusual circumstanc,e when in certain 
sub-breeds they resemble each other. On the other 
liand, the domestic pigeon has likewise produced a vast 
number of distinct breeds and sub-breeds, and in these, 
with rare exceptions, the two sexes are identically 
alike. 

Therefore if other species of (ialliis and Ooliimha were 
domesticated and varied, it would not he rash to pre- 

ISce remark » to this clfect in my work ou ‘ Variation iimler 
hniiiLsticatioi),* vol. ii. chap. xii. 
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diet til at similar rules of sexual similarity and dissimi- 
larity, depciiding on the form of transmission, would 
hold good in both cases. In like manner the same form 
of transmission has generally prevailed under nature 
throughout the same groups, although marked excep- 
tions to this rule occur. Thus within the same family 
or even genus, the sexes may bo identically alike, or 
very different in colour. Instances have already been 
given in the same genus, as with sparrows, fly-catchers, 
thrushes and grouse. In the family of pheasants the 
sexes of almost all the species are wonderfully dissimilar, 
hut are quite alike in the eared pheasant or Grossop- 
tilon auritum. In two species of Chloephaga, a genus 
of geese, the male cannot he distinguished from the 
females, except by size ; whilst in two others, the sexes 
are so unlike that they might easily be mistaken for 
distinct specios.*^^ 

The laws of inheritance can alone account for tlie 
following cases, in which the lemale acquires, late lu 
life, certain characters proper to the male, and ulti' 
matcly comes to resemble him more or less completely. 
Here protection can liardly liave come into play. j\lr< 
Blyth intbrms me that the females of Oriolus melano- 
cephaliis and of some allied species, when sufficiently 
mature to breed, differ considerably in plumage froi]i 
the adult males ; but after the second or third moults 
they diflbr only in their luniks having a slight greenish 
tinge. In tljc dwarf bittei’ns (Ardetta), according lu 
the same {lutliority, ‘‘the mah‘ acejuires his final livery 
“at the lirst moult, the fmuale not before the tliiih 
“or fourth moult; in flie meanwliilo she presents .m 

intermediate garb, wliich is ultimately exchangeii 

The ‘ Ibis,’ vo]. vi. 1SG4:, p. 122. 
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for the same livery as that of tin; male.” So again 
the female Falco peregrinus acqiiir(3s her blue plumage 
more slowly than the male. Mr. Swinhoe states that 
with one of the Droiigo slirikes {Bicrurus macrocercus) 
the male whilst almost a nestling, molts his soft brown 
plumage and becomes of a uniform glossy greenish- 
black ; but the female retains for a long time the white 
striae and spots on the axillary feathers ; and does not 
completely assume tlic uniform black colour of the male 
for three years. The same excellent observer remarks 
that in the spring of the second year the female spoon- 
bill (Platalea) of China resembles the male of the first 
year, and that apparently it is not until the third 
spring that she acquires the same adult plumage as 
that possessed by the male at a much earlier age. The 
female Bomhjcilla carolinensis diilcrs very little from 
the male, but the appendages, which like beads of 
red sealing-wax orniiinont the wing-feathers,^^’ are not 
developed in her so early in life as in the male. In 
the male of an Indian parrakoet (Falwornis juixinicus) 
the upper mandible is coral-red from his earliest youth, 
but in the female, as Mr. lUyth has observed with 
caged and wild birds, it is at first black and does not 
become red until the bird is at least a year old, at 
which age the sexes resemble each other in all respects, 
both sexes of the wild turkey are ultimately furnished 
with a tuft of bristles on the breast, but in two-year- 
edd birds the tuft is about four inches long in the male 
and hardly apparent in the female ; when, liowover, the 

Wlion the male cihivts the streleheawhig.s: A. Leith Adams, 
t inale, tljese ornaments are vi- ‘Field and Lorest ihiiubles,’ 
*'>':Ued, and “are shewn olf to IbT.d, p. IdS. 

“ i^icat advantage,” on the out- 
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latter has reached lier fourth year, it is from four to 
five inches in length.^^ 

These cases must not be confounded with those where 
diseased or old females abnormally assume masculine 
characters, nor with those where fertile females, whilst 
young, acquire the characters of the male, through 
variation or some unknown cause. But all these cases 
have so much in common that they depend, according 
to the hypothesis of pangenesis, on gemmules derived 
from each part of the male being present, though latent, 
in the female; their development following on some 
slight change in the elective affinities of her constituent 
tissues. 

A few words must be added on changes of plumage in 
relation to the season of the year. From reasons 
formerly assigned there can be little doubt that the 
elegant plumes, long pendant feathers, crests, &c., ot 
egrets, herons, and many other birds, which are de- 
veloped and retained only during the summer, serve 
for ornamental and nuptial purposes, though common te 
both sexes. The female is thus rendered more con- 

On Ai’dftta, Tianslatioii oi Illinois the female very iaiel\' 
Cuvier’s ‘lliigno Animal,’ by acquires a tuft. Analogous 
Mr. Blytli, footnote, p, 151). cases with the females of Pei ru- 
On the Peregrine Falcon, Mr. ocssyphus are given by Mr. K. 
Blyth, in Charlesworth’s ‘ Mag. Sharpe, ‘ Proc. Zoolog. Soc.’ 
of Nat. Hist.’ vol. i. 18;i7, p. 1872, p. 496. 

304. On Dicrurus, ‘ Ibis,’ 1863, Of these latter cases Mr. 

p. 44. On the Piatalea, ‘ Ibis,’ Blyth has recorded (Translation 
vol. vi. 1864, p. 366. On the of Cuvier’s ‘ K^gne Animal,’ j*. 
Bombycilla, Audubon’s ‘Orni- 158) various iustances vviili 
thoh»g. Ihography,’ vol. i. p. 229. Lanins, Ruticilln, Linaria, ami 
On the Palieornis, sec, also, Anas. •Audubon has also re- 
Jerdon, ‘Birds of India,’ vol. i. corded a similar case (‘Ornitli. 
p. 263. On the wild turkey, Biog.’ vol. v. p, 619) wii'i 
Audubon, ibid. vol. i. p. 15 ; but ryrunga ttsHva. 

I hear from Judgo Caton that in 
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spicuons during the period of incnbaiion than during 
the winter ; but such birds as herons and egrets would 
be able to defend themselves. As, however, plumes 
would probably be inconvenient and certainly of no use 
during the winter, it is possible that the habit of 
moulting twice in the year may have been gradually 
acquired through natural selection for the sake of 
casting off inconvenient ornaments during the winter. 
But this view cannot be extended to the many waders, 
whose summer and winter plumages differ very little in 
colour. With defenceless species, in which both sexes, 
or the males alone, become extremely conspicuous 
during the breeding season, — or when the males acquire 
at this season such long wing or tail-feathers as to 
impede their flight, as with Cosmetornis and Vidua, — it 
certainly at first appears highly probable that the 
second moult has been gained for the special purpose 
of throwing off these ornaments. We must, however, 
remember that many birds, such us some of the Birds of 
Paradise, the Argus pheasant and peacock, do not cast 
<heir plumes during the winter; and it can hardly be 
maintained that the constitution of these birds, at least 
of the GallinacesB, renders a double moult impossible, 
for the ptarmigan moults thrice in the year.®^ Hence 
it must be considered as doubtful whether the many 
species which moult their ornamental plumes or lose 
their bright colours during the winter, have acquired 
t liis habit on account of the inconvenience or danger 
which they would otherwise have suffered. 

1 conclude, therefore, that the habit of moulting 
<wice in the year in most or all cases first acquired 
for some distinct purpose, perhaps for gaining a warmer 
Sec Gould’s * Birds of Great Britain.’ 

i z 
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winter covering; find that variations in the plumage 
occurring during the summer were accumulated through 
sexual selection, and transmitted to the offspring ai, the 
same season of the year ; that such variations were 
inherited either by both sexes or by the males alone, 
according to the form of inheritance which prevailed. 
This appears more probable than that the species in 
all cases originally tended to retain their ornamental 
plumage during the winter, but were saved from this 
through natural selection, resulting from the incon- 
venience or danger thus caused. 

I have endeavoured in this chapter to shew that tin*, 
arguments are not trustworthy in favour of the viev^ 
that weapons, bright colours, and various ornaments, 
are now confined to the males owing to the conversion, 
by natural selection, of the equal transmission of 
characters to both sexes, into transmission to the male 
sex alone. It is also doubtful whether the colours ot 
many female birds are due to the preservation, for the 
sake of protection, of variations which were from tlie 
first limited in their transmission to the female sex. 
But it will be convenient to defer any further discussion 
on this subject until I treat, in the following chapter 
of the differences in plumage between the yoiiii:^ 
and old. 
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CHAPTEE XVL 
Birds — concluded. 

The immature plumage in relation to the character of ^he plumage 
in both sexes when adult — Six classes of cases — Sexual dilVerences 
between the males of closely-allied or representative species — The 
female assuming the characters of the male — Plumage of the 
young in relation to the summer an<l winter plumage of the 
adults — On the increase of beauty in the binls of the world — 
Protective colouring — Conspicuously-coloured birds — Novelty 
appreciated — Summary of the four chapters on Birds. 

We must now consider the transmission of characters, 
as limited by age, in reference to sexual selection. The 
truth and importance of the principle of inheritance 
at corresponding ages need not here be discussed, as 
enough has already been said on the subject. Before 
ijiving the several rather complex rules or classes of 
cases, under which the differences in plumage between 
the young and the old, as far as known to me, may be 
included, it will be well to make a few preliminary 
remarks. 

With animals of all kinds when the adults differ in 
colour from the young, and the colours of the latter are 
not, as far as we can see, of any special service, they 
may generally be attributed, like various embryological 
structures, to the retention of a former character. But 
this view can be maintained with confidence, only when 
the young of several species resemble each other closely, 
und likewise resemble other adult species belonging to 
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the ^roup ; for the latter are the living proofs 

that such a state of things was formerly possible. 
Young lions and pumas are marked with feeble stripes 
or rows of spots, and as many allied species both young 
and old are similarly marked, no believer in evolution 
will doubt that the progenitor of the lion and puiua 
was a striped animal, and that the young have retained 
vestiges of the stripes, like the kittens of black cats, 
which are not in the least striped when grown up. 
Many species of deer, which when mature are no! 
spotted, are wliilst young covered with white spots, m. 
are likewise some few species in the adult state. S( 
again the young in the whole family of pigs (Suidai) 
and in certain ratlier distantly allied animals, such m 
the tapir, are mai ked with dark longitudinal stripes . 
but here we have a character apparently derived from 
an extinct progenitor, and now preserved hy the yoiiiiu; 
alone. In all such cases the old have had their coloni s 
changed in the course of time, whilst the young 
remained but little altered, and this has been efTected 
through the principle of inheritance at correspondiii- 
ages. 

This same principle applies to many birds belongin ’ 
to various groups, in which the young closely reseiui)h 
each other, and differ much from their respective adul' 
parents. The young of almost all the Gallinaceae, foin 
of some distantly allied birds such as ostriches, nro 
covered with longitudinally striped down; hut 
character points hack to a state of things so r^'in 
that it hardly concerns ns. Young cross-bills 
have at first straight beaks like those of other finef' s 
and in their immature striated plumage they reso! i’!-- 
the mature rodpole and female siskin, 'as well as 
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young of the goldlinch, greenfinch, and some other 
.illied species. The young of many kinds of huntings 
( li^mberizu) resemble one another, ajid likewise the adult 
state of the common bunting, E, miliaria In almost the 
whole large group of thrushes the young have their breasts 
spotted— a character which is retained throughout life 
by many species, but is quite lost by others, as by the 
TurdnH migratorius. So again with many thrushes, the 
feathers on the back aremottledbeforo they are moulted 
for tlic first time, and this character is retained for life 
by certain eastern species. The young of many species 
of slirikes (Lanius), of some woodpeckers, and of an 
iiuliaii pigeon (Chalcophaps iudicus), are transversely 
sfiiped on the under surface ; and certain allied species 
iin whole genera are simibirly marked when adult. In 
some closely-allied and resplendent Indian cu(;koos 
(Olirysococcyx), the mature species difiei considerahly 
l] om one another in colour, but th(^- young cannot he 
tiistinguished. The young of an ludian goose {^tSarlci- 
diorniti meliinonotus) closely resemble in pb.uuage an 
allied genus, D(Uidrocygna, when mature.^ Similar 
lacLs will hereafter be given in reganl to certain herons. 
\uung black-grouse (Tetrao tetrix) resemble the young 
as well as the old of certain other species, for instance 
iho red-grouse or T. scoticus. Finally, as Air. 131yth, 
who has attended closely to this subject, has well 
iomarkeKh the natural aUinitios of many species are best 

^ lu regard Id liirushfa, iiiatiuii. vMi aoo iilse 

js, and wuodjKickeis, Audubon, ‘Ornith. Biography,’ 

•i '. Biyiii, in GJiarl«*swortii^» vol. ii. p. I'Jo. On Chr\ 

' idag. of Nat. Hist.’ ve>. i. 1837, and Chaicopliaps, Blyiii, as 
304 ; also ibotiiote to his quoted in rJonion’s ‘ Ilirds of 
I'unslation cf ( Invinr’.s ‘ liidia,’ voL iii. p. 48d. On 

Orinuil,’ p. liVJ. * r give the case Sark idiom is, Blyth, ui ‘ 

‘ f Ookia <11 iM'-. B yth’s iiilor- 1807, p. 173. 
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exhibited in their immature plumage; and as the tni< 
affinities of all organic beings depend on tlicir desceiii 
from a common progenitor, this remark strongly con^ 
firms the belief that the immature pluimige approxi- 
mately shews us the former or ancestral condition of tie 
species. 

Although many young birds, belonging to various 
families, thus give us a glimpse of the plumage of theii 
remote progenitors, yet tliere are many other birds, 
both dull-cnloured and bright-coloured, in which th.' 
young closely resemble their parents. In such case.- 
the young of the different species cannot resemble each 
other more closely than do the parents ; nor can they 
strikingly resemble allied forms when adult. Thev 
give us but little insight into the plumage of tlie.r 
progenitors, excepting in so far tliat, when the youug 
and the old are coloured in tht‘ same general manner 
throughout a whole group of species, it is probable 
that their progenitors Tvere similarly coloured. 

We may now consider the classes of cases, uuder 
which the differences and resemblances between tlic 
plumage of the young and the old, in both sexes or ra 
one sex alone, may be grouped, liules of this kind 
were first enounced by Cuvier; but with the progK -s 
of knowledge they require some modification and 
amplification. This T have attempted to do, as far a- 
the extreme complexity of the subject permits, iViua 
information derived from various sources; but a rail 
essay on this subject by some compedont ornitliolu.e 
is much needed. In order to ascerj^ain to what oxi> 
each rule prevails, I have, tabulated tlu' facts given ni 
four great works, namely, by Macgillivrr-y on the «' i ' 
of Ciii.ilu, xVudulmn on tlmseof North America, Jei : it 
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on tliose of India, and (ioiild on tlioae of Australia. T 
may here premise, hrst, that tlio several eases or rules 
^^radiiate into each otlier ; and secondly, that: wIkui 
the young arc said to resemble their parents, it is not 
meant that they are identically alike, for their colours 
are almost always leas vivid, and the featliers lire 
softer and often of a different shape. 


nUT.KS UK (JLASSnS OF OASFS. 

I. Wdien the adult male is more beautiful or con- 
spicuous than the adult female, the young of both 
sexes in their first plumage closely resemble the adult 
female, as with the common fowl and peacock ; or, 
as occasionally occurs, they resemble her much move 
closely than they do the adult male. 

II. When the adult female is more conspicuous than 
tliG adult male, as sometimes though rarely occurs, the 
young of both sexes iu their first plumage resemble 
the adult male. 

III. Wluui tlie adult male resembles the adult 
female, tlie young of both sexes have a peculiar lirst 
[dumage of tlieir own, as with the robin. 

IV. AVhen the adult male resembles the adult 
female, the young of both sexes iu their lirst plumage 
resemble the a,dults, as with the kinglislicr, many 
p.'iiTots, crows, hedge- warblers. 

V. When the adults of both sexes have a distinct 
winter and summer plumage, wJiether or not the male 
differs from the female, the young rosemhle the adults 
<d‘ both sexes in their winter dross, or mucli more 
.-arely in llioir summer dress, or (hey resemlde tlc' 
leiiiales alone. Or the young may li.avc an intermediate 
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character ; or again they may differ greatly from the 
adults in both their seasonal plumages. 

VI. In some few cases the young in their first 
plumage differ from each other according to sex ; the 
young males resembling more or less closely the adult 
males, and the young females more or less closely the 
adult females. 

Class I. — In this class, the young of both sexes 
more or less closely resemble the adult female, whilst 
the adult male differs from the adult female, often in 
the most conspicuous manner. Innumerable instances 
in all Orders could be given ; it will suffice to call to 
mind the common pheasant, duck, and house-sparrow. 
The cases under this class graduate into others. Thus 
the two sexes when adult may differ so slightly, 
and the young so slightly from the adults, that it 
is doubtful whether such cases ought to come under 
the present, or under the third or fourth classes. So 
again the young of the two sexes, instead of being 
quite alike, may differ in a slight degree from each 
other, as in our sixth class. These transitional cases, 
however, are few, or at least are not strongly pro- 
nounced, in comparison with those which come strictly 
under the present class. 

The force of the present law is well shewn in those 
groups, in which, as a general rule, the two sexes and 
the young are all alike ; for when in these groups the 
male does differ from the female, as with certain parrots, 
kingfishers, pigeons, &c., the young of both sexes 
resemble the adult female.* AVe see the same fact 

^ Sec, for instance, Mr. Gould’s Kingfi.shers), in which, however, 
account (‘ Handbook to the the young male, though resein- 
jVirdn of Australia,’ vol. i. p. hliin; the adulf’ female, is 
ICH) ot Cyaualcyon (one of the briiiiaiitly coloured. lu some 
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exhibited still more clearly in certain anomalous cases ; 
thus the male of Heliothrix auriculata (one of the 
humming-birds) differs conspicuously from the female 
in having a splendid gorget and fine ear-tufts, but the 
female is remarkable from having a much longer tail 
than that of the male ; now the young of both sexes 
resemble (with the exception of the breast being 
spotted with bronze) the adult female in all other 
respects, including the length of her tail, so that the 
tail of the male actually becomes shorter as he reaches 
maturity, which is a most unusual circumstance.^ 
Again, the plumage of the male goosander (Mergus 
merganser) is more conspicuously coloured than that 
of the female, with the scapular and secondary wing- 
feathers much longer ; but diflferently from what 
occurs, as far as I know, in any other bird, the crest 
of the adult male, though broader than that of the 
female, is considerably shorter, being only a little 
above an inch in length ; the crest of the female being 
two and a half inches long. Now the young of both 
sexes entirely resemble the adult female, so that their 
crests are actually of greater length, though narrower, 
than in the adult male.^ 


ypecies oi Ducelo the males have 
blue tails, aud the females brown 
ones ; and Mr. 11. B. Sharpe in- 
forms me that the tail of the 
young male of D. gaudichaadi 
is at first brown. Mr. Gould 
lias described (ibid. vol. ii, ))p. 
14, 20, 87) the sexes and the 
young of certain black CAjkatoos 
and of the King Lory, wiih 
^\hich tlie same rule prevails. 
Also Jerdon (‘Bfrds of India/ 
''=^1. i. p. 200) Oil iho Palivoi-fiis, 


rosa, in which the young are 
more like the female than the 
male. See Audubon (‘Ornith. 
Biograph.’ vol. ii. p. 475) on the 
two sexes and the young of 
CoJumha passeidna. 

* I owe this information to 
Mr. Gould, who shewed me the 
specimens ; see also his * Intro- 
duction to the Trochilidae,’ 1861, 

p. 120. 

* Maegillivray, ‘Hist. Brit. 
Birds,' vol. V. pp. 207-211. 
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Wlien the young and the females closely resemble 
each other and both differ from the males, the most 
obvious conclusion is that the males alone have been 
modified. Even in the anomalous cases of the Helio- 
thrix and Mergus, it is probable that originally both 
adult sexes were furnished —the one species with a 
much elongated tail, and the other with a mucli 
elongated crest — these characters having since been 
partially lost by the adult males from some unex- 
plained cause, and transmitted in their diminished 
state to their male offspring alone, when arrived at 
the corresponding age of maturity. The belief that 
in the present class the male alone has been modified, 
as far as the differences between the male and the 
female together with her young are concerned, is 
strongly supported by some remarkable facts recorded 
by Mr. Blyth,® with respect to closely-allied species 
which represent each other in distinct countries. Eor 
with several of these representative species the aduli 
males have undergone a certain amount of change and 
can be distinguished; the females and the young fiom 
the distinct countries being indistinguishable, inid 
therefore absolutely unchanged. This is the case 
with certain Indian chats (Thamnobia), with certain 
honey-suckers (Nectarinia), shrikes (Tephrodornis i, 
certain kingfishers (Tanysiptera), Kalij pheasants 
(Gallophasis), and tree-partridges (Arboricola). 

In some analogous cases, namely with birds liaviiii,' 
a different summer and winter plumage, but with tlic 

* See bis admirable paper in xxix. *[ii regard to Tanysijat i;), 
tlie ‘ Journal of the Asiatic Soc. Prof. Schlegel told Mr. lUyd- 
of Pcngal,’ vol. *xix. 1850, p. that lie could distinguish sev< i.>l 
223; see also Jordon, ‘ilirds of distinct races, solely by cuii>i>‘f 
India,’ vol. i. introducln u. n. iiig the adult males. 
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two Boxes nearly alike, certain closely-allied species 
can easily be distinguished in their summer or nuptial 
plumage, yet are indistinguishable in their winter as 
well as in their immature plumage. This is the 
ca^e with some of the closely-allied Indian wag-tails 
or Motacillae. Mr. Swinhoe® informs me that three 
species of Ardeola, a genus of herons, which represent 
one another on separate continents, are ‘‘ most strik- 
‘‘ ingly different ” when ornamented with their summer 
plumes, but are hardly, if at all, distinguishable during 
the winter. The young also of these three species in 
their immature plumage closely resemble the adults 
in their winter dress. This case is all the more in- 
teresting, because with two other species of Ardeola 
both sexes retain, during the winter and summer, 
nearly the same plumage as that possessed by the 
three first species during the winter and in their 
immature state ; and this plumage, which is common 
to several distinct species at different ages and seasons, 
probably shews us how the progenitors of the genus 
were coloured. In all these cases, the nuptial plumage 
which we may assume was originally acquired by the 
adult males during the breeding-season, and transmitted 
to the adults of both sexes at the corresponding season, 
has been modified, whilst the winter and immature 
plumages have been left unchanged. 

The question naturally arises, how is it that in 
these latter cases the winter plumage of both sexes, 
and in the former cases the plumage of the adult 
females, as well is the immature plumage of the 

* See also Mv Swinhoe, iu from a note by Mr. Blytb, in 
‘Ibis,’ July 1803, p. 131 ; and ‘ Ibis/ Jau. 1801, p. 25 
a previous paper, with an extract 
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young, have not been at all affected? The species 
which represent each other in distinct countries will 
almost always have been exposed to somewhat different 
conditions, bnt we can hardly attribute to this action 
the modification of the plumage in the males alone, 
seeing that the females and the young, though similarly 
exposed, have not been afiected. Hardly any fact 
shews us more clearly how subordinate in importance 
is the direct action of the conditions of life, in com- 
parison with the accumulation through selection of 
indefinite variations, than the surprising difference 
between the sexes of many birds ; for both will have 
consumed the same food, and havo been exposed to the 
game climate. Nevertheless we are not precluded from 
believing that in the course of time new conditions 
may produce some direct effect either on both sexes, or 
from their constitutional differences chiefly on one sex. 
We see only that this is subordinate in importance to 
tlie accumulated results of selection. Judging, how- 
ever, from a wide-spread analogy, when a species 
migrates into a new country (and this must precede 
the formation of representative species), the changi d 
conditions to which they will almost always have been 
exposed will cause them to undergo a certain amounl 
of fluctuating variability. In this case sexual selection, 
which depends on an element liable to change — the 
taste or admiration of the female — will have had now 
shades of colour or other differences to act on and 
accumulate ; and as sexual selection is always at work, 
it would (from what we know of thevesults on domestic; 
animals of man’s unintentional selection), be surprising 
if animals inhabiting separate district, which can 
never cross and thus blend their newly-acquired chai 
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acters, were not, after a snfiScient lapse of time, 
differently modified. These remarks likewise apply to 
the nuptial or summer plumage, whether confined to 
the males, or common to both sexes. 

Although the females of the above closely-allied or 
representative species, together with their young, differ 
hardly at all from one another, so that the males alone 
can be distinguished, yet the females of most species 
within the same genus obviously differ from each other. 
The differences, however, are rarely as great as between 
the males. We see this clearly in the whole family 
of the GallinacesB; the females, for instance, of the 
common and Japan pheasant, and especially of the 
Gold and Amherst pheasant — of the silver pheasant 
and the wild fowl — resemble one another very closely 
in colour, whilst the males differ to an extraordinary 
degree. So it is with the females of most of the 
Cotingidae, Fringillidae, and many other families. 
There can indeed be no doubt that, as a general rule, 
the females have been less modified than the males. 
Some few birds, however, offer a singular and inexplic- 
able exception ; thus the females of Paradisea apoda 
and P. papuana differ from each other more than do 
their respective males the female of the latter species 
haying the under surface pure white, whilst the female 
P. apoda is deep brown beneath. So, again, as I hear 
from Professor Newton, the males of two species of 
Oxynotus (shrikes), which represent each other in the 
islands of Mauritius and Bourbon,® differ but little in 
colour, whilst the females differ much. In the Bonrl)on 
the female* appears to have partially retained 

’ Wallace, ‘Tne Malay A rohi- with coloured figures, by M. F. 
pclago,* vol. ii. Ife69, p. 394. Pollen, in • Ibis,’ 1866, p. 275, 

' These species are described 
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iu\ immature condition of plumage, for at first siglo 
she '‘might be taken for the young of the Mauritian 
“species.” These differences may be compared witlj 
those inexplicable ones, which occur independently ol 
man’s selection in certain sub-breeds of the game-fowl, 
in which the females are very different, whilst the 
males can hardly be distinguished.® 

As I account so largely by sexual selection for tlie 
differences between the males of allied species, how 
can the differences between the females be accounted 
for in all ordinary cases ? We need not here consichn 
the species which belong to distinct genera; for witli 
these, adaptation to different liabits of life, and other 
agencies, will Jiave come into play. In regard to tlu 
differences between the females within the samegeinii'. 
it appears to mo almost certain, after looking througli 
various large groups, that the chief agent has been the 
greater or less transference lo the female of the char 
acters acquired by the males through sexual selection. 
In the several British finches, the two sexes difier 
either very slightly or considerably ; and if we compare 
tlie females of the greenfinch, chaffinch, goldfinch, 
bullfinch, crossbill, sparrow, &c., we shall see that the; 
differ from one another chiefly in the points in whicc 
they partially resemble tbeir respective males; aiul 
the colours of the males may safely be attributed 
sexual selection. With many gallinaceous species tl' 
sexes differ to an extreme^ degree, as wdth the peacocf, 
pheasant, and fowl, whilst with other species there lia ^ 
been a partial or even complete transference of char 
actor from tlie male to the female. ^^The females of tf' 
several species of Polyplectron exhibit in a dim (vni 
* Variation of Animals, Ax., under Domestication,’ vol. i. p. • 
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lition, and chiefly on the tail, the splendid ocelli of 
heir males. The female partridge differs from the 
uale only in the red mark on her breast being smaller ; 
ind the female wild turkey only in her colours being 
Quch duller. In the guinea-fowl the two sexes are 
ndistinguishable. There is no improbability in tlie 
plain, though peculiarly spotted plumage of this latter 
:)ird having been acquired through sexual selection by 
:he males, and then transmitted to both sexes; for it 
s not essentially different from the much more beau- 
tifully spotted plumage, characteristic of the males 
done of the Tragopan pheasants. 

It should be observed that, in some insiances, the 
transference of characters from the male to the femah' 
lias been effected apparently at a remote period, the 
male having subsequently undergone great changes, 
without transferring to the 1‘omale any of liis later- 
gained characters. For instance, the female and the 
vouiig of the black-grouse ( Trirao tetri resemble 
pretty closely both sexes and theyonng of tin' rod-grouse 
[T. scoticus) ; and we may consequently infer that the 
l)]ack-grous(' is descended from some amnent sptMaes, of 
wliich both sexes were coloured in nearly the same 
manner as the red-grouse. x\s both sexes of this latter 
s])ecie8 are more distinctly barred during the hrei^ding 
'reason than at any other time, and as the male differs 
rlightly from the female in his more strongly- 
pronounced red and brown tints, we may conclude 
lliat his plumage has been influenced by sexual seletv 
t iori, at least to a certain extent. If so, we m.iy further 
'ufer that the nearly similar plumage of the female 
hlf>ck-grouse was similarly produced at sojuo former 

‘ iliisi. British liirds,' v(»l. i. p]). 172-174. 
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period. I>nt since tin's period the nuilo blaeh-^roiH. 
has acquired his lino black plumage, with his foik^n 
and outwardly-curled tail-feathers; but of these char or 
tors there has hardly been any transference to ilu 
female, excepting that she shews in her tail a trace o' 
the curved fork. 

We may therefore conclude that the females of 
distinct though allied species have often had thoii 
plumage rendered more or less difierent by the trans- 
fer(3iice in various degrees of characters acquired by tlie 
males through sexual selection, both during former and 
recent times. But it deserves especial attention tirai 
brilliant colours have been transferred much mor( 
rarely than other tints. For instance, the male of tin 
red-throated blue-breast {Gyanecula sueeiea) has a riel; 
blue breast, including a sub-triangular red mark ; no\Y 
marks of nearly the same shape have been transferred 
to the female, hut the central space is fulvous instead 
of red, and is surrounded by mottled instead of blui 
feathers. The Gallinacese offer many analogous cases ; 
for none of the species, such as partridges, quails, 
guinea-fowls, &c., in which the colours of the pliiiriag<‘ 
have been largely transferred from the male to i\\o 
female, are brilliantly coloured. Tiiis is well e:c 
emplified with the pheasants, in which the male is 
generally so much more brilliant than the femab : 
but with the Eared and Cheer pheasants {(Jrossoptih>y^ 
auritum and Fhasianus wallichii) the sexes close! v 
resemble each other and their colours are dull. e 
may go so far as to believe that if any part of tl < 
plumage in the males of these two pheasants had b(M u 
brilliantly coloured, it would not have been transferre i 
fo the females. These facts strongly*^ support f " 
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Wallace’s view that with birds whicli aro exposed to 
much danger during inembation, th(' transference of 
bright colours from the male to the 1‘empJe has been 
checked througli natural selection. We must not, 
liowever, forget that anotlier explanation, before given, 
is possible ; namely, that the males which varied and 
became bright, whilst they were young and inex- 
perienced, would have been exposed to much danger, 
and wonld gen(u*ally have been destroyed ; the older 
and more cautions males, on the other hand, if they 
varied in a like manner, would not only have been able 
to survive, but v/ould have been favoured in their 
rivalry with otlier males. Now variations occurring 
late in life tend to be transmitted exclusively to the 
saTao sex, so that in this case extremely bright tints 
would not havo be(m transmitted to the females. On 
t he other hand, ornaments of a less conspicuous kind, 
sach as those possessed by the Eared and Cheer 
pheasants, would not havo boon dangerous, and if they 
a[)pearod during early youth, would generally have 
b{‘(3n transmitted to both sexes. 

lu addition to the eiiectB of the partial transference 
(‘i‘ charactej s from the males to the females, some of 
ilic difforoiices between the females of closely allied 
f^pccies may he attributed to the direct or delinite 
:iv.tion of the conditions of lifed^ With the males, any 
B u *11 action would generally have been masked by the 
brilliant colours gained through sexual selection; but 
nrl; so with the femalos. Each of tho endless diversities 
which we see in our domesticated birds is, 

< enrse, tho result of some definite cause ; and nndei 

' oij tills cl):ip. iiials and Blaiits under Doniesti 

' •• a >iu ‘ VariaiVin «'f Aoi- catu'Ti.’ 
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natural and more uniform conditions, some one tint, 
assuming that it was in no way injurious, would almost 
certainly sooner or later prevail. The free inter- 
crossing of the many individuals belonging to the same 
species would ultimately tend to make any change of 
colour, thus induced, uniform in character. 

No one doubts that both sexes of many birds have 
had their colours adapted for the sake of protection ; 
and it is possible that the females alone of some species 
may have been modified for this end. Although it 
would be a difficult, perhaps an impossible process, as 
shown in the last chapter, to convert one form of 
transmission into another through selection, there would 
not be the least difficulty in adapting the colours of th( 
female, independently of those of the male, to surround 
ing objects, through the accumulation of variations 
which were from the first limited in their transmissioii 
to the female sex. If the variations were not thiiA 
limited, the bright tints of the male would be deterio- 
rated or destroyed. Whether the females alone of many 
species have been thus specially modified, is at present 
very doubtful. I wish I could follow Mr. AVallace to 
the full extent ; for the admission would remove some 
difficulties. Amy variations which were of no service to 
the female as a protection would be at once obliterated, 
instead of being lost simply by not being selected, oi 
from free intercrossing, or from being eliminated when 
transferred to the male and in any way injurious to him. 
Thus the plumage of the female would be kept constimt 
in character. It would also be, a relief if we could 
admit that the obscure tints of both sexes of manybiidd 
had been acquired and preserved for tlv3 sake of prot(^ 
tion, for example, of the hedge- warlder or kitty-wion 
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[Accentor modularis and Troglodytes vulgaris)^ with 
respect to which we have no sufficient evidence of the 
iction of sexual selection. We ought, however, to be 
3autious in concluding that colours which appear to us 
lull, are not attractive to the females of certain species ; 
we should bear in mind such cases as that of the 
common house-sparrow, in which the male diiOfers much 
from the female, but does not exhibit any bright tints. 
No one probably will dispute that many gallinaceous 
birds which live on the open ground, have acquired their 
present colours, at least in part, for the sake of protec- 
bion. We know how well they are thus concealed ; we 
know that ptarmigans, whilst changing from their 
winter to their summer plumage, both of which are 
protective, suffer greatly from birds of prey. But can 
wo believe that the very slight differences in tints and 
markings between, for instance, the female black-grouse 
and red-grouse serve as a protection ? Are partridges, 
as they are now coloured, better protected than if 
they had resembled quails ? Do the slight differences 
between the females of the common pheasant, the 
Japan and gold pheasants, serve as a protection, or 
might not their plumages have been interchanged with 
impunity? From what Mr. Wallace has observed of 
the habits of certain gallinaceous birds in the East, he 
thinks that such slight differences are beneficial. For 
myself, I will only say that I am not convinced. 

Formerly when I was inclined to lay much stress on 
protection as accounting for the duller colours of female 
birds, it occurred tq me that possibly both sexes and 
the young might aboriginally have been equally bright 
coloured ; but that subsequently, the females from the* 
euuigcr incurred during incubation, and the young 
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from being inexperienced, had been rendered dull as a 
protection. But this view is not supported by any 
evidence, and is not probable ; for we thus in imagina- 
tion expose during past times the females and the young 
to danger, from which it has subsequently been neces- 
sary to shield their modified descendants. We have, 
also, to reduce, through a gradual process of selection, 
the females and the young to almost exactly the same 
tints and markings, and to transmit them to the 
corresponding sex and period of life. On the suppo 
sition that the females and the young have partaken 
during each stage of the process of modification of a 
tendency to be as brightly coloured as the males, it is 
also a somewhat strange fact that the females have 
never been rendered dull-coloured without the young 
participating in the same change; for there are no 
instances, as far as I can discover, of species with 
the females dull and the young bright coloured. A 
partial exception, however, is oifered by the young of 
certain woodpeckers, for they have “ the whole upper 
“ part of the head tinged with red,” which afterwards 
either decreases into a mere circular red line in tlie 
adults of both sexes, or quite disappears in the adult 
females.^^ 

Finally, with respect to our present class of cases, 
the most probable view appears to be that successive 
variations in brightness or in other ornamental charac- 
ters, occurring in the males at a rather late period of 
life have alone been preserved ; and that most or all 
of these variations, owing to the Jate period of life at 

Au^ubun, *Ornitb. Biugra- p. 85. See also the ciise 
pliy,’ vol. i. p. 193. MacgilU- given of ItKhpiais c.arloita. 
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which they appeared, have been from the first trans- 
mitted only to the adult male offspring. Any variations 
in brightness occurring in the females or in the young, 
would have been of no service to them, and would not 
have been selected ; and moreover, if dangerous, would 
have been eliminated. Thus the females and the young 
will either have been left unmodified, or (as is much 
more common) will have been partially modified by 
receiving through transference from the males some of 
his successive variations. Both sexes have perhaps 
been directly acted on by the conditions of life to which 
they have long been exposed : but the females from not 
being otherwise much modified, will best exhibit any 
such effects. These changes and all others will have 
been kept uniform by the free intercrossing of many 
individuals. In some cases, especially with ground 
birds, the females and the young may possibly have 
been modified, independently of the males, for the sake 
of protection, so as to have acquired the same dull- 
coloured plumage. 

Class II. When the aduH female is more Gonspi.cuovs 
than (he adult male, the young of hath sexes in their first 
flimage resemble the adult male.- -This class is exactly 
tlio reverse of the last, for the females are here brighter 
coloured or more conspicuous than the males; and 
the young, as far as they are known, resemble the 
adult males instead of the adult females. But the 
<lifference between the sexes is never nearly so great 
as with many birds in the first class, and the cases are 
comparatively rare. Mr. Wallace, who first calLJ 
attention to the singVUar relation which exists between 
the less bright colours of the males and their perform- 
hig the duties of incubation, lays great stress on this 
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point, an a crucial test that obscure colours have been 
acquired for the sake of protection during the period 
of nesting. A different view seems to me more pro- 
ba])le. As the cases are curious and not numerous, i 
will briefly give all that I have been able to find. 

In one section of the genus Turnix, quail-like birds, 
the female is invariably larger than the male (being 
nearly twice as large in one of the Australian species), 
and tliis is an unusual circumstance with the Gallinacea}. 
In most of the species the female is more distinctly 
coloured and brighter than the male,^^ but in some few 
species the sexes are alike. In Turnix taigoor of India 
the male wants the black on the throat and neck, 
“ and the whole tone of the plumage is lighter and less 
‘‘pronounced than that of the female.” The female 
appears to be noisier, and is certainly much more 
pugnacious than the male ; so that the females and 
not the males are often kept by the natives for fighting, 
like game-cocks. As male birds are exposed by tlie 
English bird-catchers for a decoy near a trap, in order 
to catch other males by exciting their rivalry, so tlie 
females of this Turnix are employed in India. Whtwi 
tlius exposed the females soon begin their loud 
“ purring call, wliich can be heard a long way off, and 
“any females within ear-shot run rapidly to the sp >1, 
“ and commence fighting with the caged bird.” In tins 
way from twelve to twenty birds, all breeding femalos, 
may be caught in the course of a single day. fbe 

‘ WcBtunustcr llrviow,’ July In the British Museum sjirci* 
1807, and A. Murray, ‘Journal mens of the Australian Bbiti- 
of Travel,’ 1868, p. 83. \vari(l(/;cr {Pe/lionornm 

Fcr the Australian species, tus) may be S(ien, shewing siinc 
see Gould’s ‘ Handbook,’ vol. lav sc'xual differences, 
ii. pp. 178, 180, 186, and 188. ^ 
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natives assert that the females after Inying ihoir .'ggs 
associate in flocks, and leave the males to sit on tliem. 
There is no reason to doubt the truth of this assertion, 
which is supported by some observations made in 
China by Mr. Swiiihoe.'® Mr. Blyth believes, tliat the 
young of both sexes resemble the adult male. 

The females of the three species of Painted Snipes 
(Rhynchsea, fig. 62) are not only larger but much more 
richly coloured than the males.” With all other 
birds in which the trachea differs in structure in the 
two sexes it is more developed and complex in the 
male than in the female ; but in the BJiynchsea austrdliH 
it is simple in the male, whilst in the female it makes 
four distinct convolutions before entering the lungs. 
The female therefore of this species has acquired an 
eminently masculine character. Mr. Blyth ascertained, 
by examining many specimens, that the trachea is 
not convoluted in either sex of 11, hcnyohjisis, which 
species resembles R. australis so closely, that it can 
liardly be distinguished except by its shorter toes. 
This fact is another striking instance of the law that 
secondary sexual characters are often widely different 
in closely-allied forms, though it is a very rare cir- 
cumstance when such differences relate to the female 
sex. The young of both sexes of Jl, henyahusis in 
their first plumage are said to resemble the mature 
niale.^® There is also reason to believe that the male 
iindertakes the duty of incubation, for Mr. Swinhoe^^ 

Jerdon, ‘Birds of ]iulia,’ ” ( Jould’s ‘ Jiandl^ook to tlio 
vol. iii. p. 596. ^klr. Swiidioi'jin Birds of Aostniliu,’ vul. ii. 

‘ Ibis,’ 1865, p. 542 ; l'i66, pp. 27.5. 

131,405. ’"‘The* Indian Field,’ Sepr. 

Jordon. ‘Birds of India,’ 3858, p. 3. 
vol. iii. p. 677. * *'* ‘Ibis/ 1866, p. 1:98. 
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found the females before tbe close of the suminei 
associated in flocks, as occurs with the females of tlio 
Turnix. 

The females of Phdaro'im fidicarius and l\ hijpa- 



rj»p''nHT'< (from llrphm). 


Jmeus are larger, and in tlmir summer .diimage “ ne r- 
“ gaily attired than the males.” ,|^ut tin; diflerenci o 
colour between the sexes is far from coiispicu"i: ■ 
According to Professor Steenstrup, the„ male alone > 
P. A.(/'iV)arws undertakes the duty of incubation ; tin ' 
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likewise shewn by the state of his breast-featliers 
during the breeding season. The female of the dotterel 
ploYer {Eudromias morinelhis) is larger tlian the male, 
and has the red and black tints on the lower surface, 
the white crescent on the breast, and the stripes over 
the eyes, more strongly pronounced. The male also 
takes at least a share in hatching the eggs ; but the 
female likewise attends to the young.^® I have not 
been able to discover whether with these species the 
young resemble the adult males more closely than the 
adult females ; for the comparison is somewhat difficult 
to make on account of the double moult. 

Turning now to the Ostrich order : the male of the 
common cassowary would be thought 
by any one to be the female, from his smaller size and 
from the appendages and naked skin about his head 
being much less brightly coloured ; and I am informed 
by Mr. Bartlett that in the Zoological Gardens, it is 
certainly the male alone who sits on the eggs and 
takes care of the young,^^ The female is said by Mr. 
T. W. Wood^'*^ to exhibit during the breeding season 
a most pugnacious disposition; and her wattles then 


For these several state- 
ments, sec Mr. Gnnld’s ‘Birds 
of Great Britain.’ Prof. Newton 
iiitorms me that he has long 
iuieii c(;nvince(i, from his own 
ohservatiotis and from those of 
otlicrs, that tlie males of the 
above-named s])eeies take citljcr 
die whole or a large share of the 
duties of immhaiiuD, and that 
diey*‘show much great(;r d<'- 
' votion towards their* young, 
" when in danger, than do the 
Ueinah'.s.” So is, as he iii- 
'‘>rms me, wi til Lirnosn lanponira 


and some few other Waders, in 
which the females are larger and 
have more strongly contrasted 
colours than the males, 

d’he natives of Goa in 
(Wallaee, ‘Malay Archipelago,' 
vol. ii. ]>. 150) at sort that the 
male .and female sit alternately 
on the eggs ; but this assertion, 
as Mr. Bartlett thinks, niav he 
accounted for by the fcinah' 
visiting the ne.st to lay lier cegs. 

^ ‘The Stndont,’ Apiil IHTO, 
n. 12L 
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hecome enlarged and more brilliantly coloured. So 
again the female of one of the emus {Drommns irroratm) 
is considerably larger than the male, and slie possesses 
a slight top-knot, bnt is otherwise indistinguishable 
in plumage. She appears, however, to have greater 
power, when angry or otherwise excited, of erecting, 
*‘like a turkey-cock, the feathers of her neck and 
“ breast. She is usually the more courageous and 
pugilistic. She makes a deep hollow guttural boom 
especially at night, sounding like a small gong. The 
male has a slenderer frame and is more docile, witli 
“ no voice beyond a suppressed hiss when angry, or a 
“ croak.” He not only performs tlie whole duty of 
incubation, but has to defend the young from tlieir 
mother ; for as soon as she catches sight of lier 
“ progeny she becomes violently agitat(ul, and notwiik- 
standing the resistance of the father ap])ears to use 
“ her utmost endeavours to destroy them. For montli:' 
“afterwards it is unsafe to put the parents togetlno*, 
“violent quarrels being the inevitable result, in whicli 
“ Ihe female generally comes off conqueror.” So t]:ri 

with this emu we have a complete reversal not onU 
of the parental and incubating instincts, but of il ■ 
usual moral qualities of the two sexes ; the femnlrs 
being savage, quarrelsome, and noisy, tlie males genii' 
and good. Tlie case is very different with the Africa); 
osirieli, for the male is somewhat larger than ili' 
female and baa liner plumes witli more strongly con 
Irasted colours; nevertlieless he undertakes the whol 
duty of incuhation.^^ 

See tli(‘ excell'iit nccoimt nett, in ‘ Tiand and Water.' M.. 
of tlif lial'its of fliis iiiuler 18GS, ]>. ‘J.'IG. 
confinement, by Mr. A. W.Ben- M;’. Sclatlr, on the Jiiiul ' 
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I \N'ill specify tJie few otlier cases known to uio, in 
which the female is more conspicuously coloured than 
the male, although nothing is known about the manner 
of incubation. With the carrion-hawk of the Falkland 
Islands [Milvago leiLcnrus) I was mucli surprised to find 
by dissection that the individuals, which had all their 
tints strongly pronounced, ' with the cere and legs 
orange-coloured, were the adult females ; wdiilst those 
with duller plumage and grey legs were the males or 
the young. In an Australian tree-creeper {Climaderis 
(irytliropii) the female differs from the male in “ being 
“adorned with beautiful, radiated, rufous markings on 
“ the throat, the male having this part quite plain.” 
Jaistly, in an Australian iiight-jav “the female always 
“ exceeds the male in size and in the brilliance of her 
“ tints ; the males, on tlie otlicr hand, liave two white 
“ spots on the primaries more conspicuous than in tin.' 
" female.”^' 


lion of the Stnithioiies, ‘ IVoc. 
^ool. Soc.,* Juno 1), I860. So 
It. is with the Rhea darwinii : 
ua])Uin 'Mustors says (‘ At liomr 
virli tlu* I’ina'^oniaiis,’ 1871 , p. 
iLIS), tliai tin; inalo is laigor, 
stFiniger and swifter than the 
-emaie, and of sli:J.hlly darker 
'-■olours ; yet he takes sole cliarj^e 
>! tli(‘ e«j;.:s and of tiic yon 11^, 
jnst as docs tlie male ol thccoin- 
■11011 species oi Itla'a. 

*■"' Eor theMilva^^o, soe‘Z»'ol- 
oI' tlie Voyai!;e of the UouLdi 
Lirds, 1841, p. 16. Dor tlie 
< diiiiiieteris and ni_-lit-jar (Eii- 
n.stop.xlus), sei‘ GonUrs ‘ Iland- 
I'ook to th(“ Ihrds of Australia, 
vol. i. pp. ()0‘1 and ‘JT. 'flie IScw 
ami sliiiddi.yke (^TadtnTHi 
vaiiegafu) oilers a (pule ano- 


malous case ; the head of tlie f'- 
liiale is pure white, and her hack 
is redder than that of the male; 
the head of tlie male is of a rieh 
dark bronzed colour, and his back 
is clothed with finely pencilled 
slate-coloured feathers, so that 
altogetlior he may be considered 
as tlu more Ix-autifui of the two 
He is lar^rer and more i'iie;:ia- 
eious than the female, and doi s 
not sit on the ('l:.’s. So that in 
all thoi'.e respicts this sjiceies 
comes under oiir tirst ola.^s of 
cases; bui Mr. Sclater Proc. 
Zool. Soc.' 1866, ]>. 160) was 
nineh snrpiised to o'« serve that, 
the yoiin^^ of both wxes, when 
about tl'.ree moiitlis old, resem- 
bled in tlu‘ir dark iieads and 
necks the admt males, instead 
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Wo thus see that the cases in which female birds are 
more conspicuously coloured than the males, with the 
young in their immature plumage resembling the adult 
males instead of the adult females, as in the previous 
class, are not numerous, though they are distributed in 
various Orders. The amount of difference, also, between 
the sexes is incomparably less than that which fre- 
quently occurs in the last class; so that the cause of 
the difference, whatever it may have been, has here 
acted on the females either less energetically or less 
persistently than on the males in the last class. Mr. 
Wallace believes that the males have had their colours 
rendered less conspicuous for the sake of protection 
during the period of incubation ; but the difference 
between the sexes in hardly any of the foregoing cases 
appears sufficiently great for this view to be safely 
accepted. In some of the cases, the brighter tints of 
the female are almost confined to the lower surface, 
and the males, if thus coloured, would not have Ix'en 
exposed to danger whilst sitting on the eggs. It 
should also be borne in mind that the males are not 
only in a slight degree less conspicuously coloured 
tlian the females, but are smaller and weaker. They 
lin ve, moreover, not only acquired the maternal instinct 
of incubation, but are less pugnacious and vociferous 
than the females, and in one instance have simph^] 
vocal organs, TIjus an almost complete transposiiloii 
of tlie instincts, habits, disposition, colour, size, and o! 
some points of structure, 1ms been effected between tie 
two sexes. 


of the n/hiU. so that it whilst the males and the yoim;: 

would appi’ar in this cas*: that have retained a former state o» 
til'.' females have been modified, piuinage. 



Chap. XVI. BIRDS - YOUNG T;IKR ADUl/r 73;j 


Now if we nii^ht assume tliafc tlu* males in tlie 
present class have lost some of tliat ardour wliicli is 
usual to their sex, so that tiicy no longer search eagerly 
for the females ; or, if we might assume that the 
hmales have become much more numerous than the 
males — and in the case of one Indian Turnix the 
females are said to bo ‘‘ much more commonly met 
with than the males — then it is not improbabh' 
that the females would have been led to court the 
males, instead of being courted by them. This indeed 
is the case to a certain extent with some birds, as we 
have seen with the peahen, wild turkey, and certain 
kinds of grouse. Taking as our guide the habits of 
most male birds, the greater size and strength as well 
as the extraordinary pugnacity of the females of the 
Turnix and emu, must mean that they endeavour to 
drive away rival females, in order to gain possessiop 
of the male; and on this view all the facts become 
clear ; for the males would probably bo most charmed 
or excited by the females which were the most at- 
tractive to them by their bright colours, other orna- 
ments, or vocal powers. Sexual selection would then 
do its work, steadily adding to the attractions of the 
females ; the males and the young being loft not at all, 
or but little modified. 

Class III. When the adult male resembles the adult 
female^ the youmj of both sexes have a peculiar first 
plumage of their own, — In this class the sexes when 
adult resemble each other, and differ from tlie young. 
This occurs with many birds of many kinds. The male 
robin can hardly be distinguished from the female, but 
tlic young a, ye widely different, with their mottled 

^ Jcrilon, ‘ Birds of India,’ vol, iii. p. 508. 
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dusky -olive and brown plumage. Tlie male and female 
of the splendid scarlet ibis are alike, whilst the young 
arc brown ; and the scarlet colour, though common to 
both sexes, is apparently a sexual cliaracter, for it is 
not well developed in either sex under confinement; 
and a loss of colour often occurs with brilliant males 
when they are confined. With many species of herons 
the young difier greatly from the adults ; and the 
summer plumage of the latter, though common to botli 
sexes, clearly has a nuptial character. Young swans 
are slate-coloured, whilst the mature birds are pure 
wliite ; but it would be superfluous to give additional 
instances. These differences between the young and 
the old apparently depend, as in the last two classes, 
on the young having retained a former or ancient stati 
of plumage, whilst tlie old of both sexes have acqiiircxl 
a new one. When the adults are bright coloured, w^o 
may conclude from the remarks just made in relation 
to the scarlet ibis and to many herons, and from tin, 
analogy of the species in the first class, that sueli 
colours have been acquired tljrough sexual selection 
by the nearly mature males; but that, diflbrently from 
what occurs in the first two classcjs, the transmission., 
though limited to the same age, has not been limiln.l 
to the same sex. Consequently, the sexes when mature 
resemble each other and difier from the young. 

Class IV. Wlim the adult male resembles the adifli 
female^ the young of both sexes in the'ir first pliawf^h 
resemble the adults, — In this class the young and lb' 
a hilts of both sexes, whether brilliantly or obsciin i , 
coloured, resemble each other. Such cases are, I thinL 
more common than those in the last chss. We huv< 
in England instances in the kingfisher, some wos- , 
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peckers, the jay, magpie, crow, and many Kinall dull- 
coloured birds, sucli as the hedge-warbler or kitty-wren. 
iUit the similarity in j)lumage between the young and 
the old is nevor complete, and graduates away into 
dissimilarity. ^Idius the young of some members of 
the kingfisher family are not only less vividly coloured 
than the adults, hut many of the feathers on the lower 
surface arc edged with brown, — a vestige probably of 
a former state of the plumage. Frequently in the same 
group of birds, oven within the same genus, for instance 
in an Australian genus of parrakeets (Platycercusj, 
the young of some species closely resemble, whilst the 
young of other species dilTer considerably, from tlieir 
parents of both sexes, which are alike.^^ Both sexes 
and the young of the common jay are closely similar ; 
Init in the Gmndu jay {[^erisoreus canadensis) the young 
diller so much from their parents that tliey were 
formerly described as distinct species.*® 

I may remark before proceeding that, under the 
present and next two classes of cases, the facts are so 
complex and the conclusions so doubtful, that any one 
who feels no especial interest in the subject had better 
pass them over. 

Tlie brillijiut or conspicuous colours which chaniotci iso Jiiaiiy 
birds in tbo present class, can rarely or never bo of service to them 
as a protection; so that they have jirobahly been e;aincd by the 
males through sexual selection, and then transferred to the feinalc.s 
and the young. It is, however, possible that the males may liavn! 
selected the more attractive females; aud if these transmitted their 
characters to their oftspring of both sexes, the same results would 
« 

J«udori, ‘Uirds oC India,’ ‘Gould, ibid. vol. ii. ]>p. ;’7^ 

vol. i. pp. 222, 228. Gould’s 46, 5(*». 

‘ Handbook to tlTo Birds of Aur- ''“ Audubon, ‘ Ornith. Ihc*' 
'r:il:a ’ vid. i. pp. 124, loO. gmi'hy,' vol. ii. p. dJ, 
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folio vv as from tlie selection of the more attractive males by the 
feiJiaiea. liui tin ro ia evidence that this contingency hits rarely, il 
ever, occurred in any of thos<; groups of birds in which the sexes are 
generally alike ; for, if even a few of the successive variations liad 
failed to be transmitted to both sexes, the females would have 
slightly exceeded the males in beauty. Exactly the reverse occurs 
under nature ; for, in almost every large gruuj) in which the sexe.^ 
generally resemble each other, the males of sum*" few species are in 
slight degree more brightly colom*ed than the females. It is again 
possible that tbe females may have selected the more beautiful 
males, these males having reciprocally selected tbe more beautiful 
feiiiales; but it is doubtful whether this double process of selection 
would be likely to occur, owing to the greater eagerness of one sex 
than the other, and whether it would be more eflicient than selection 
on one aide alone. It is, therefore, the most probahh^ view that 
^exual aelecUon has acted, in the piebcut class, as far as ornamental 
characters are concerned, in accordance witli the general rule through- 
out the animal kingdom, that is, on the males; and tliat these liave 
transmitted tlieir gradually-acciuired colours, eiiher eiiually or almost 
equally, to their olTspring of both sexes. 

Another point is more doubtful, namely, whether tlie successive 
variations first apjHiared in the males after they hiid become nearly 
mature, or whilst (juite young. In either c:ise sexual selection must 
have acted on the male when he luul to cumj^to with livals for the 
possession of the female; and in Ixjlh cases the characters thus 
acquired have 1 h en transmitted to lx)th sexes and iill ages, ihit 
these characters if acquired by the males when adult, may have been 
transmitted at first to the adults alom-, and at some subsequent 
period transfei red to the young. For it i.s known that, when tbe Lav 
of inheritance at corresjwnding ages fails, the olfspring often inberi! 
characters at an earlier age than tlmb at which they first appeared 
in their parents.®® Cases apparently of this kind have been observed 
with birds ui a state of nature. For instimee Mr. Blyth lias secf) 
specimens of Laniuf^ rufm and of Colymbas glacuilis which ha-' 
assumed whilst young, in a quite anomalous manner, the aduli 
plumage of their parents.'^’ Again, the young of the common sw;u 
{Cyynus olor) <!<• not east oil* their dnrk feathers :ind become wbit 
until eighteen months or two years old; '•'-but l>r. F. Ford h;-.. 

‘ Variation ol Animals and Cliai !es orth s ‘ Ma ^ ‘ 

Plants under Domestication/ Nat. Hist.’ vol.’’!, pp. . 

vol. il. p- Tib ’'OS. 
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described the case of three vigorous young birds, out of a brood of 
four, which were born pure white. These young birds were not 
albinoes, as shewn by the colour of their beaks and legs, which 
nearly resembled the same parts in the adults.^^ 

It may be worth while to illustrate the above three modes by 
which, in the present class, the two sexes and the young may have 
come to resemble each other, by the curious case of the genus 
Passer.®® In the house-sparrow (P. domesticus) the male differs 
much from the female and from the young. The young and the 
females are alike, and resemble to a large extent both sexes and the 
young of the sparrow of Palestine (P. hrachy dactyl us) y as well as of 
some allied species. We may therefore assume that the female and 
young of the house-sparrow approximately shew us the plumage ol 
the progenitor of the genus. Now with the tree-sparrow (P. mon- 
tanus) both sexes and the young closely resemble the male of the 
house-sparrow ; so that they have all been modified in the same 
manner, and all depart from the typical colouring of their early 
progenitor. This may have been effected by a male ancestor of the 
tree-sparrow having varied, firstly, when nearly mature ; or, secondly, 
whilst quite young, and by having in either case transmitted his 
modified plumage to the females and the young ; or, thirdly, he 
may have varied when adult and transmitted his plumage to both 
adult sexes, and, owing to the failure of the law of inheritance at 
corresponding ages, at some subsequent period to his young. 

It is impossible so decide which of these three modes has generally 
prevailed throughout the present class of cases. That the males 
varied whilst young, and transmitted their variations to their off- 
spring of both sexes, is the most probable. I may here add that I 
have, with little success, endeavoured, by consulting various works, to 
decide how far the period of variation in birds has generally deter- 
mined the transmission of characters to one sox or to both. The 
two rules, often referred to (namely, that variations occurring late in 
life are transmitted to one and the same sex, whilst those which 
occui’ early in life are transmitted to both sexes), apparently hold 

‘Bulletin de la Soc. Vaudoise the domestic swan {Cygnus 
d( s Sc. Nat.^ vol. x. 18G9, p. olor). 

132. The young of the Polish ®® I am indebted to Mr. Blyth 
swan, Cygnus immuMilis of for information in regard to this 

Yairell, are always white; but genus. The sparrow of Pales- 

this species, as Mr. Sclater in- tine belongs to the sub-genus 

foims me, is b'Mieved to be Petronia. 

uothing more than a variely of 

o B 
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good in the first, second, and fourth classes of cases ; hut they fail 
in the third, often in the fifth, and in tlio sixth small class. They 
apply, however, as far as I can judge, to a considerable majority ot 
the species; and we must not forget the striking generalisation by 
Dr. W. Marshall with respect fo the protuberances on the heads of 
birds. Whether or not the two rules generally hold good, we may 
conclude from the facts given in the eighth chai)ter, that the period 
of variation is one important clement in determining the form of 
transmission. 

With birds it is difiicult to decide by what standard we ought to 
judge of the earliness or lateness of the period of variation, whether 
by the age in reference to the duration of life, or to the power of 
reproduction, or to the number of moults through which the specie^ 
passes. The moulting of birds, even within the same family, some- 
times differs much without any assignable cause. Some birds moult 
so early, that n('arly all the body feathers are cast off before the first 
wing-feathers are fully grown; and we cannot believe that this was 
the primordial state of things. When the period of moulting has 
been accelerated, the age at which the colours of the adult plumage 
are first developed will falsely appear to us to be earlier than it 
really is. This may be illustrated by the practice followed by some 
bird-fanciers, who pull out a few feathers from the breast of nestling 
bullfinches, and from the head or neck of young gold-pheasants, in 
order to ascertain their sex; for in the males, these feathers aie 
immediately replaced by coloured ones.^ The actual duration of lift 
is known in but few birds, so that we can hardly judge by tlii> 
standard. And, with reference to tlie period at which the power oi 

For instance, the males of the September in the followiiig 
Tanagra mstiva and Fringilla year. 

cyanea require tliree years, the ^ 'i'hus the Jhis tantalaa ni.tl 
male of Fringilla ciris fo ur years, Qi’iis auiericanm take four yviu ^ 

to complete their beautiful plu- the Flamingo several years, aiui 
mage. (See Audubon, ‘ Oruith. the Ardea ludovicana two yea! n 
B iography,’ vol. i. p]). 233, 280, before they acquire their perl* 
378.) The Harlequin duck takes plumage. Sec Audubon, ih‘i. 

three years (ibid. vol. iii. p. G14). vol. i. p. 221 ; vol. iii. pp. 1' s 

The male of the Gold pheasant, 139, 211. 
as I hear from Mr. Jenner Weir, Mjr. Blytb, in Chail - 

can be distinguished from the worth’s ‘Mag. of Nat. Hist.’ vh 

female when about three months i. 1837, p. 300. Mr. l?artk lt 
old, but he does not acciuire his has informed me in regaid i' 
full splendour until the end of gold-pheasants, 
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reproduction is gained, it is a remarkable fact that various birds 
occasionali^ breed whilst retaining their immature plumage.” 

The fact of birds breeding in their immature })him:ig»! seems 
opposed to the Iclief that sexual selection lias played as important 
a part, as I believe it has, in giving ornamental colours, plumes, &c., 
to the males, and, by means of equal transmission, to the females of 
many species. The objection would be a valid one, if the younger 
and less ornamented males were as successful in winning females and 
propagating their kind, as the older and more beautiful males. But 
we have no reason to suppose that this is the case. Audubon 
speaks of the breeding of the immature males of Ihis tantalus as a 
rare event, as does Mr. Swinhoe, in regard to the immature males of 
Oriolus.®® If the young of any species in their immature plumage 
were more successful in winning partners than the adults, the adult 
plumage would probably soon be lost, as the males would prevail, 
which retained their immature dress for the longest period, and thus 
the character of the species would ultimately be modified.®® If, on 
the other hand, the young never succeeded in obtaining a female, 
the habit of early reproduction would perhaps be sooner or later 
eliminated, from being superfluous and entailing waste of power. 

” 1 have noticed the follow- many birds breed in the sect)nd 

ing cases in Audubon’s ‘Ornith. year (vol. iii. p. 614). The 

Biogra[)liy.’ I'he redstart of White-headed Eagle (Falco hit- 

America, (^Muscapica ruticilla, cocephalns, vol. iii. p, 210) is 

vol. i. p. 203). Ibis tantalus likewise known to breed in its 

lakes four years to come to full immature state. Some species 

maturity, but sometimes breeds of Driolus (according to Mr. 

in the second year (vol. iii. p. Blyth and Mr. Swinhoe, in 

133). The Grus americanus ‘Ibis,* July 1863, p. 68) like- 

takes the same time, but breeds wise breed before they attain 

before acquiring its full plumage their full ])lumage. 

(vol. iii. p. 211). The adultrof ®® See the last foot-note. 
Ardea cxrulea are blue, and the Other animals, belonging 

young white ; and white, mot- to quite distinct classes, are 

tied, and mature blue birds may either habitually or occasionally 

all be seen breeding together capable of breeding before they 

(vol. iv. p. 58) : but Mr. Ifiyth have fully acquired their adult 

iijformsmethatcertainheronsap- characters. This is the case 
parently are dimorphic, for white with the young males of the 

and coloured individna<« of the salmon. Several amphibians 

same age may be observed. The hav»3 been known to breed whilst 

Harlequin duck {Anas histrio- retaining their larval structure, 

wzca, Linn.) taktil^ tliree years to Fritz Mlillcr has shewn (‘ Facts 

acquire its full plumage, though and arguments for Darwin,’ Eng. 
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The plumage of certain birds goes on increasing in beauty during 
many years after tliey arc fully mature; this is the case with the 
train of the peacock, with some of the birds of paradise, and witli 
the crest and plumes of certain herons, for instance, the Ardea 
ludovicana.^ But it is doubtful whether the continued develop- 
ment of such feathers is the result of the selection of successive 
beneficial variations (though this is the most probable view with 
birds of paradise) or merely of continuous growth. Most fishes 
continue increasing in size, as long as they are in good health and 
have plenty of food ; and a somewhat similar law may prevail with 
the plumes of birds. 

Class V. When the adults of both sexes have a distinct winter 
and summer pluTnage^ wJuther or not the male differs from the 
female^ the young resemble the adults of both sexes in their winter 
dresSy or much more rarely in their summer dress, or they resemble 
the females alone. Or the young may have an intermediite 
character ; or, again, they may differ greatly from the adults in 
both their seasonal plumages . — The cases in this class are singularly 
complex; nor is this surprising, as they depend on inheritance, 
limited in a greater or less degree in three different ways, namely, 
by sex, age, and the season of the year. In some cases the 
individuals of the same species pass through at least five distinct 
states of plumage. With the species, in which the male differs 
from the female during the summer season alone, or, which is raver, 
during both seasons,^' the young generally resemble the females,— 
as Avith the so-called goldfinch of North America, and apparently 


trans. 1869, p. 79) that the 
males of several amphipod crus- 
taceans become sexually mature 
whilst young ; and I infer that 
this is a case of premature 
breeding, because they have not 
as yet acquired their fully-de- 
veloped claspers. All such facts 
are highly interesting, as bear- 
ing on one means by which 
species may undergo groat modi- 
fications of character. 

Jerdon, ‘Birds of India,* 
vol. iii. p. 507, on the peacock. 
Dr. Marshnll thinks that the 


older and more brilliant males 
of birds of paiadise, have an 
advantage over the younger 
males; sec ‘Archives N^erhm- 
daises,* tom. vi. 1871. — On Ar- 
dea, Audubon, ibid. vol. iii. p. 
139. 

For illustrative cases see 
vol. iv. of Macgilliv ray’s * Hist. 
Brit. Birds ; * on Tringa, &c., 
pp. 229, *271 ; on the Machetes, 
p. 172; on the Charadriui^ 
hiaticida, p. 118 ; on the Chara- 
drius 'pluvialis, p. 91. 
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with the splendid Maluri of Australia.^* With those species, the 
sexes of which are alike during both the summer and winter, the 
young may resemble the adults, firstly, in their winter dress ; 
secondly, and- this is of much rarer occurrence, in their summer 
dress ; thirdly, they may be intermediate between these two states ; 
and, fourthly, they may difler greatly from tke adults at all 
seasons. We have an instance of the first of these four cases in 
one of the egrets of India (Buphus coromandus)^ in which the 
young and the adults of both sexes are white during the winter, 
the adults becoming golden-buff during the summer. With the 
gai)er (Anastomus oscitans) of India wo liave a similar case, but the 
colours are reversed : for tlie young and the adults of both sexes 
are grey and black during the winter, the adults becoming white 
during the summer.^*'^ As an instance of the second case, the 
young of the razor-hill (Aha torda, Linn.), in an early state of 
j)lumag(i, are coloured like the adults during the summer; and the 
young of tlie white-crowned sparrow of North America (Fringilla 
Itucoidivya), as soon as fledged, have elegant white stripes on tliciv 
heads, which are lost by the young and the old during tlie winter.'** 
With respect to the third case, namely, tliat of the young having 
au intermediate character between the summer and winter adult 
plumages, Yarrell*® insists that this occurs with many waders. 
Lastly, in regard to the young diflcring greatly from both sexes in 
their adult summer and winter plumages, this occurs with some 
herons and egrets of North America and India, — the young alone 
being white. 

I will make only a few remarks on these complicated cases. 
When the young resemble the females in their summer dress, or 
the adults of both sexes in their winter dress, the cases differ from 
those given under Classes I. and HI. only in the characters 
originally acquired by the males during the breeding-season, having 

For the goldfinch of N. tomus, see Blyth, in ‘ This,’ 1867, 
America, Fringilla tristisj ]). 173. 

Linn., see Audubon, * Ornith. ** On the AJeu, see JVIacgilli- 
Biography,’ vol. i. |). 172. For vray, ‘Hist. Brit. Birds,’ vol. v. 
the Maluri, Gould’s ‘ Handbook \\ 347. On the Fringilla leu- 
to the Birds of Australia,* vol. i. cophrySf Audubon, ibid. vol. ii. 
1 >. 318, p. 89. 1 shall have hereafter to 

*® I am indebted to Mr. Blyth refer to the young of certain 
for information as to the Buphus ; herons and egrets being white, 

see also Jerdon, ‘‘*Birds of India,* *‘'^ ‘ History of British Birds,* 
vol. iii. p. 749. On the Anas- vol. i. 1839, j). 159, 
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been limited in their transmission to the corresponding season. 
When the adults have a distinct summer and winter plumage, and 
the young differ from both, the case is more difficult to understand. 
We may admit as probable that the young have retained an ancient 
state of plumage; we can account by sexual selection for the 
summer or nuptial plumage of the adults, but how are we to 
account for their distinct winter plumage ? If we ijould admit that 
this plumage serves in all cases as a protection, its acquirement 
would be a simple affair ; but there seems no good reason for this 
admission. It may be suggested that the widely different con- 
ditions of life during the winter and summer have acted in a direct 
manner on the plumage ; this may have had some effect, but I 
have not much confidence in so great a difference as we sometimes 
gee between the two plumages, having been thus caused. A more 
probable explanation is, that an ancient style of plumage, partially 
modified through the transference of some characters from the 
summer plumage, has been retained by the adults during the 
winter. Finally, all the cases in our present class apparently 
depend on characters acquired by the adult males, having been 
variously limited in their transmission according to age, season, and 
sex; but it would not be worth while to attempt to follow out 
these complex relations. 

Class VI. 'ITie young in their first •plumago differ from each 
other according to sex; the young males resembling amre or Iest< 
closely the adult males , and the young females more or less closeh/ 
the adult females, — The cases in the present class, though occurriog 
in various groups, are not numerous ; yet it seems the most natural 
thing that the young should at first somewhat resemble the adults 
of the same sex, and gradually become more and more like them. 
The adult male blackcap {Sylvia atricapilla) has a black head, 
that of the female being reddish-brown; and I am informed by 
Mr. Bly th, that the young of both sexes can be distinguished by 
this character even as nestlings. In the family of thrushes an 
unusual number of similar cases have been noticed ; thus, the male 
blackbird {Tardus merula) can be distinguished in the nest from 
the female. The two sexes of the mocking bird {Turduspolyglotliis, 
Linn.) differ very little from each other, yet the males can easily bn 
distinguished at a very early age from the fehiales by showing more 
pure white.*® The males of a forest-thrush and of a rock-thrusli 


Audubon, ‘ Oruith. Biography,* vol. i. p. 113. 
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{Orocetyis erythrogastra aod Fetrocincla cyanea) have much of their 
jdumage of a fine blue, whilst the females are brown; and the 
nestling males of both species have their main wing and tail-feathers 
edged with blue whilst those of the female are edged with brown 
In the young blackbird the wing-feathers assume their mature 
character and become black after the others ; on the other hand, in 
the two species just named the wing-feathers become blue before 
the others. The most probable view with reference to the cases in 
the present class is that the males, differently from what occurs in 
Class L, have transmitted their coloui’s to their male offspring at an 
earlier age than that at which they were first acquired ; for, if the 
males had varied whilst quite young, their characters would 
probably have been transmitted to both sexes/® 

In AUhurus polytmus, a humming-bird, the male is splendidly 
coloured black and green, and two of the tail-feathers are immensely 
lengthened ; the female has an ordinary tail and inconspicuous 
colours ; now the young males, instead of resembling the adult 
female, in accordance with the common rule, begin from the first to 
assume the colours proper to their sex, and their tail-feathers soon 
become elongated. I owe this information to Mr. Gould, who has 
given me the following more striking and as yet unpublished case. 
Two humming-birds belonging to the genus Eustei^baniis, both 
beautifully coloured, inhabit the small island of Juan Fernandez, 
and have always been ranked as specifically distinct. But it has 
lately been ascertained that the one which is of a rich chestnut- 
brown colour with a golden-red head, is the male, whilst the other 
which is elegantly variegated with green and white with a metallic 
green head is ths female. Now tlie young from the first somewhat 
resemble the adults of the corresponding sex, the resemblance 
gradually becoming more and more complete. 


Mr. 0. A. Wright, in ‘Ibis,’ 
vol. vi. 1864, ]). 65. Jerdon, 
‘ Birds of India,* vol. i. p. 615. 
See also on the blackbird, Blyth 
in Charlesworth’s ‘Mag. of Nat. 
History,’ vol. i. 1887, p. 118. 

** ’i'he following additional 
cases may be mentioiv»ed ; the 
young males of Tanagra ruhra 
can be distinguished from the 
young females (Audubon, ‘ Or- 
nith. Biography,’ vol. iv. p. 392), 


and so it is within the nestlings 
of a bine nuthatch, DendrophUa 
frontalis of India (Jerdon, ‘Birds 
of India,’ vol. i. p. 389). Mr. 
Blyth also informs me that the 
sexes of the stonechat, Saxtcola 
rubkola, are distinguishable at 
a very early age. Mr. Sal v in 
gives (Proc. Zoolog. Soc.* 1870 
p. 206), the case of a humming- 
bird, like the following one of 
Eustephanus. 
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Til considering this last case, if as before we take the jilamage of 
the young as our guide, it would appear that both sexes have been 
rendered beautiful independently; and not that one sex has 
partially transferred its beauty to the other. The male apparently 
lias acquired his bright colours through sexual selection in the same 
manner as, for instance, the peacock or pheasant in our first class 
of cases ; and the female in the same manner as the female Rhyncha'a 
or Ikirnix in our second class of cases. But there is much difficulty 
in understanding how this could have been effected at the same time 
with the two sexes of the same species. Mr. Salvin states, as wo. 
have seen in the eighth chapter, that witli certain humming birds 
the males greatly exceed the females in number, whilst with otln'r 
species inhabiting the same country the females greatly exceed tlir 
males. If, tlien, we might assume that during some former lenglli- 
ened ])criod the m ales of the Juan Fernandez species had greatly 
exceeded the females in number, but that during another lengthened 
jieriod the females had far exceeded tlie males, we could understand 
how the males at one time, and the females at another, might have 
been rendered beautiful by the selection of the brighter coloured 
individuals of either sex ; both sexes transmitting thoir chanicters 
to their young at a rather earlier age tlian usual. Whether tliis is 
the true explanation 1 will not ])retend to say ; but the case is loo 
remarkable to be passed over without notice. 

We have now seen in all six classes, that an intimate 
relation exists hetweeii the plumage of the young and 
the adults, eitlicr of one sex or both. These relation^ 
are fairly well explained on tho principle that one 
sex — this being in the great majority of cases the nnilo 
— first acquired though variation and sexual seleciinn 
bright colours or other ornaments, and transmitted 
tliem in various ways, in accordance with the 
cognised laws of inheritance. Why variations have 
occurred at different periods of life, even sometini. - 
with species of tho same group, we do not know, lei' 
with respect to the form of transmission, one imports el 
determining cause seems to he the age, at which i 
variations first appear. 
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From the principle of inheritance at corresponding 
ages, and from any variations in colour which occurred 
in the males at an early age not being then selected — 
on the contrary being often eliminated as dangerous — 
whilst similar variations occurring at or near the period 
of reproduction have been preserved, it follows that 
the plumage of the young will often have been left 
unmodified, or but little modified. We thus get some 
insight into the colouring of the progenitors of our 
existing species. In a vast number of species in five out 
of our six classes of cases, the adults of one sex or of both 
are bright coloured, at least during the breeding-season, 
whilst the young are invariably less brightly coloured 
than the adults, or are quite dull coloured; for no 
instance is known, as far as I can discover, of the young 
of dull-coloured species displaying bright colours, or 
of the young of bright-coloured species being more 
brilliant than their parents. In the fourth class, 
however, in which the young and the old resembh? 
each other, there are many species (though by no 
means all), of which the young are bright-coloured, 
and as these form old groups, we may infer that their 
early progenitors were likewise bright. With this 
exception, if we look to the birds of the world, it 
appears that their beauty has been much increased 
since that period, of which their immature plumage 
gives us a partial record. 

On the Colour of ihe Plumaae in rchiion to Pro- 
tection . — It will have been seen that I cannot follow 
Wallace in the ■ belief that dull colours, when 
confined to the females, have been in most cases 
specially gained for the sake of protection. There 
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can, however, he no doubt, as formerly remarked, that 
both sexes of many birds have had their colours 
modified, so as to escape the notice of their enemies : 
or in some instances, so as to approach their prey 
unobserved, just as owls have had their plumag(i 
rendered soft, that their flight may not be overheard. 
Mr. Wallace remarks^^ that ‘‘it is only in the tropics, 
“ among forests which never lose their foliage, that we 
“ find whole groups of birds, whose chief colour is 
“ green.” It will be admitted by every one, who has 
ever tried, how difficult it is to distinguish parrots in ji 
leaf-covered tree. Nevertheless, we must remember 
that many parrots are ornamented with crimson, bliK', 
and orange tints, which can hardly be protective. 
Woodpeckers are eminently arboreal, but besides green 
species, there arc many black, and black-and-whilr 
kinds — all the species being apparently exposed to 
nearly the same dangers. It is therefore probable 
that with tree-haunting birds, strongly-pronounced 
colours have been acquired through sexual selection, 
but that a green tint has been acquired oftener than 
any other, from the additional advantage of protection. 

Ill regard to birds which live on the ground, every 
one admits that they are coloured so as to imitate the 
surrounding surface. How diflicult it is to see a 
partridge, snipe, woodcock, certain plovers, larks, and 
night-jars when crouclied on ground. Animals in 
habiting deserts oiler the most striking cases, for tli' 
bare surface alVords lU) concealment, and nearly all tin' 
smaller quadrupeds, reptiles, aiuj birds depend ; 
safety on their colours. Mr. Tristram has remark* d 
in regard to the inhabitants of the Sahara, that i '' 

‘ Westminster Review,’ July, ib07, p. 5. 
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are protected by their “ isabelline or sand-colour.” 
Calling to my recollection the desert- birds of South 
America, as well as most o| the ground-birds of Great 
Britain, it appeared to mo that both sexes in such 
cases are generally coloured nearly alike. Accordingly, 
T applied to Mr. Tristram with respect to the birds of 
the Sahara, and he has kindly given me the following 
information. There are twenty-six species belonging 
to fifteen genera, which manifestly have their plumage 
coloured in a protective manner ; and this colouring is 
all the more striking, as with most of these birds it 
differs from that of their congeners. Both sexes of 
thirteen out of the twenty-six species are coloured in 
the same manner ; hut these belong to genera in which 
this rule commonly prevails, so that they tell us 
nothing about the protective colours being the same in 
both sexes of desert-birds. Of the other thirteen 
species, three belong to genera in which the sexes 
usually differ from each other, yet here they have the 
s(*,xes alike. In the remaining ten species, the male 
differs from the female; but the difference is confined 
cliiefly to the under surface of the plumage, which is 
concealed when the bird crouches on the ground ; the 
li(‘ad and back being of the same sand-coloured hue in 
the two sexes. So that in these ten species the upper 
surfaces of both sexc's have been act(Ml on and rendered 
»Uke, through natural selection, for ilie sake of pro- 
h'ction; whilst the lower surfaces of the males alone 
b:ive been diversified, through sexual selection, for the 
sake of ornament. Here, as both sexes are ecjually 

‘ Ibis,’ 18^9, vol. i. p. 429, according to his experience of 
se(j. l)r. Rohlfs, however, the Sahara, this btatemeut is uxj 
remarks to me in a letter that strong. 
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well protected, we clearly see that the females have 
not been prevented by natural selection from inheriting 
the colours of their male parents ; so that we must 
look to the law of sexually-limited transmission. 

In all parts of the world both sexes of many soft- 
billed birds, especially those which frequent reeds or 
sedges, are obscurely coloured. No doubt if their 
colours had been brilliant, they would have been much 
more conspicuous to their enemies ; but whether their 
dull tints have been specially gained for the sake of 
protection seems, as far as I can judge, rather doubtful. 
It is still more doubtful whether such dull tints can 
have been gained for the sake of ornament. We must, 
however, bear in mind that male birds, though dull- 
coloured, often differ much from their females (as with 
the common sparrow), and this leads to the belief that 
such colours have been gained through sexual selection, 
from being attractive. Many of the soft-billed birds 
are songsters; and a discussion in a former chapter 
should not be forgotten, in which it was shewn that 
the best songsters are rarely ornamented with bright 
tints. It would appear that female birds, as a general 
rule, have selected their mates either for their sweet 
voices or gay colours, but not for both charms com- 
bined. Some species, which are manifestly coloured 
for the sake of protection, such as the jack-snipe, 
woodcock, and night-jar, are likewise marked and 
shaded, according to our standard of taste, with extreme 
elegance. In such cases we may conclude that both 
natural and sexual selection have ^ acted conjointly lor 
protection and ornament. Whether any bird exists 
which does not possess some special ^attraction, by 
which to charm the opposite sex, may be doubted. 
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When both sexes are so obscurely coloured that it 
would be rash to assume the agency of sexual selection, 
and when no direct evidence can be advanced shewing 
that such colours serve as a protection, it is best to 
own complete ignorance of the cause, or, which comes 
to nearly the same thing, to attribute the result to the 
direct action of the conditions of life. 

Both sexes of many birds are conspicuously, though 
not brilliantly coloured, such as the numerous black, 
white, or piebald species ; and these colours are pro- 
bably the result of sexual selection. With the common 
blackbird, capercailzie, blackcock, black scoter-duck 
(Oidemia), and even with one of the birds of paradise 
{Lophorina atra), the males alone are black, whilst the 
females are brown or mottled ; and there can hardly 
be a doubt that blackness in these cases has been a 
sexually selected character. Therefore it is in some 
degree probable that the complete or partial blackness 
of both sexes in such birds as crows, certain cockatoos, 
storks, and swans, and many marine birds, is likewise 
the result of sexual selection, accompanied by equal 
transmission to both sexes ; for blackness can hardly 
serve in any case as a protection. With several birds, 
in which the male alone is black, and in others in which 
both sexes are black, the beak or skin about the head 
is brightly coloured, and the contrast thus afforded 
adds much to their beauty ; we see this in the bright 
yellow beak of the male blackbird, in the crimson skin 
over the eyes of the blackcock and capercailzie, in the 
brightly and variously coloured beak of the scoter- 
drake (Oidemia), in tlie red beak of the chough (Corvm 
groGulm, Linn.^, of the black swan, and the black stork. 
This leads me to remark that it is not incredible that 
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toucans may owe the enormous size of their beaks 
to sexual selection, for the sake of displaying the 
diversified and vivid stripes of colour, with which 
these organs are ornamented.^^ The naked skin, also, 
at the base of the beak and round the eyes is likewise 
often brilliantly coloured ; and Mr. Gould, in speaking 
of one species,®^ says that the colours of the beak ‘‘ are 
“ doubtless in the finest and most brilliant state during 
‘‘ the time of pairing.” There is no greater improba- 
bility that toucans should be encumbered with immense 
beaks, though rendered as light as possible by their 
cancellated structure, for the display of fine colours 
(an object falsely appearing to us unimportant), than 
that the male Argus pheasant and some other birds 
should be encumbered with plumes so long as to impede 
their flight. 

In the same manner, as the males alone of various 
species are black, the females being dull-coloured ; so 
in a few cases the males alone are either wholly or 
partially white, as with the several bell -birds of 
South America (Chasmorhynchiis), the Antarctic goose 


No satisfactory explanation 
has ever been offered of the 
immense size, and still less of 
the bright colours, of t he toucan’s 
beak. Mr. Bates (‘The Natu- 
ralist on the Amazons,’ vol. ii. 
1863, p. 341) states that they 
use their beaks for reaching 
fruit at the extreme tips of the 
branches; and likewise, as stated 
by other authors, for extract- 
ing eggs and young birds from 
the nests of other birds. But, 
as Mr. Bates admits, the beak 
“ can scarcely be considei ed a 
“ very perlectly-formed instru- 


“ meiit for the end to whicli if 
“ is applied.” The great bulk 
of the beak, as shewn by ii.^ 
breadth, depth, as well as len^t h, 
is not intelligible on the vieu , 
that it serves merely as anorgaii 
of prehension. Mr. Belt believe 
(*’ihe Naturalist in Nicaraguiu' 
p. 197), that theprincii)al us(‘ e 
the beak is as a defence agaiii'^i 
enemies, especially to the feiu ilc 
whilst Riesling in a hole in : 
tree. 

“ lihamphastoH ca r i n n t u > 
Gould’s ‘ Moifograph of Ihiii - 
phaslida',’ 
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(Bernicla antarctica), the silver-pheasant, &c., whilst 
the females are brown or obscurely mottled. There- 
fore, on the same principle as before, it is probable that 
both sexes of many birds, such as white cockatoos, 
several (jgrets witli tlioir beautiful plumes, (pertain 
ibises, gulls, terns, have acquired their more or 
less completely white plumage through sexual selection. 
In some of these cases the plumage becomes white only 
at maturity. This is the case with certain gannets, 
tropic-birds, &c., and with the snow-goose (Anser 
]t>yperhoreus). As the latter breeds on the “barren 
“ grounds,’* when not covered with snow, and as it mi- 
grates southward during the winter, there is no reason 
to suppose that its snow-white adult plumage serves as 
a protection. In the Anasiomus oscitanSy we have still 
l)etter evidence that the white plumage is a nuptial 
character, for it is developed only during the summer ; 
ilie young in their immature state, and the adults in 
ibeir winter dress, being grey and black. With many 
kinds of gulls (Larus), the head and neck become pure 
white during the summer, being grey or mottled during 
the winter and in the young state. On the other hand, 
witli the smaller gulls, or sea-mews (Gavia), and with 
some terns (Sterna), exactly the reverse occurs ; for 
the heads of the young birds during the first y(jar, and 
of the adults during the winter, are either pure white, 
or much paler coloured than during the breeding- 
reason. These latter cases offer another instance of 
tlie capricious manner in which sexual selection appears 
often to have acted.^^ 

On Larus, Gavia, and Ster- dubon, * Ornith. Biography,’ vol. 
i'a, see Macgillivray, ‘Hist. Brit. iv. j). 5G2. On the Anastomiis, 
iiitds,’ vol. V. pp. Jl5, 584, G26. Mr. Blyth, in ‘ Ibis,’ 18G7, p. 
Gn the Ansei' hyperborcus, Au- 173, 
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That aquatic birds have acquired a white plumag(^ 
so much oftener than terrestrial birds, probably depends 
on their large size and strong powers of flight, so that 
they can easily defend themselves or escape from birds 
of prey, to which moreover they are not much exposed. 
Consequently, sexual selection has not here been inter- 
fered with or guided for the sake of protection. No 
doubt with birds which roam over the open ocean, the 
males and females could find each other much more 
easily, when made conspicuous either by being per- 
fectly white or intensely black ; so that these colours 
may possibly serve the same end as the call-notes of 
many land-birds.^^ A white or black bird when it 
discovers and flies down to a carcase floating on the sea 
or cast up on the beach, will be seen from a great dis- 
tance, and will guide other birds of the same and other 
species, to the prey ; but as this would be a disadvan- 
tage to the first finders, the individuals which were the 
whitest or blackest would not thus procure more food 
than the less strongly coloured individuals. Hen<*(' 
conspicuous colours cannot have been gradually acquired 
for this purpose through natural selection. 

As sexual selection depends on so fluctuating an 
element as taste, we can understand how it is that, 
within the same group of birds having nearly the same 
habits, there should exist white or nearly white, as well 
as black, or nearly black species, — for instance, boili 
white and black cockatoos, storks, ibises, swans, term^ 

“ Itiiiay be noticed that with others are black. So that liero 
vultures, which roam far and again conspicuous colouis imy 
wide high in the air, like marine possibly aid the sexes in fiiid 

birds over the ocean, three or each other during the breed) e :- 
four species are almost wholly season. • 
or largely white, and tiiat many 
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and petrels. Piebald birds likewise sometimes occur 
in the same groups together with black and white 
species; for instance, the black-necked swan, certain 
terns, and the common magpie. That a strong contrast 
in colour is agreeable to birds, we may conclude by 
looking through any large collection, for the sexes 
often differ from each other in the male having the 
pale parts of a purer white, and the variously coloured 
dark parts of still darker tints than the female. 

It would even appear that mere novelty, or slight 
changes for the sake of change, have sometimes acted 
on female birds as a charm, like changes of fashion 
with us. Thus tlie males of some parrots can hardly 
bo said to be more beautiful than the females, at least 
according to our taste, but they differ in such points, 
as in having a rose-coloured collar instead of ‘‘a bright 
“ emeraldine narrow green collar;” or in the male having 
a black collar instead of a yellow demi-collar in front,” 
with a pale roseate instead of a plum-blue liead.^** As 
so many male birds have elongated tail-feathers or 
elongated crests for their chief ornament, the shortened 
tail, formerly described in the male of a humming-bird, 
and the shortened crest of the male goosander, seem 
like one of the many changes of fashion which we 
admire in our own dresses. 

Some members of the heron family offer a still more 
curious case of novelty in colouring having, as it ap- 
pears, been appreciated for the sake of novelty. The 
yoiijig of the Ardea asha are white, the adults being 
^lark slate-coloured ; ^and not only the young, but the 
'adults in their winter plumage, of the allied Buphus 

Sec Jerdou oii the genus rala.‘Oniis, ‘Birds of liidiii,’ vol. i 
I'l - 258-200. 

o u 
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coroiluuidiis are wLite, tliis colour changing into a rich 
golden-buff during the breeding-season. It is incrcd 
ible that the young of i.hese two species, as well as «>[ 
some otlier members of the same family, should foi 
any special purpose liave been rendered pure white and 
thus made conspicuous to their enemies; or that tli<- 
adults of one of these two species should have boon 
specially rendered white during the winter in a country 
which is never covered with snow. On the otlicr hand 
we have good reason to believe that wdiitencss has becMi 
gained by many birds as a sexual ornament. We may 
therefore conclude that some early progenitor of the 
Ardea asha and the lluphus acquired a wdiite plumngi' 
for nuptial purposes, and transmitted this colour (o 
their young ; so that the young and the old becaim' 
white like certain existing egrets ; and that the whit(‘- 
ness was afterwards retained by the young, whilst it 
was exchanged by the adults for more strongly-pro 
nouiiced tints. But it could look still further bjud: 
to the still earlier progenitors of these two species, w(* 
should probably see the adults dark-coloured. I inter 
that this would be the case, from the analogy of iiiaiiv 
other birds, which are dark wliilst young, and wlieii 
adult are white; and more especially from the case el' 
the Ardea gularis^ the 'colours of which are the revei s' 
of those of A, af^ha, for the young are dark-coloured aii l 
the adults white, the young having retained a foniiei 
state of plumage. It appears therefore that, duriny •( 

“ 'J'hc yeun,^ of 7’/(/ks- vol. iii. p. 410; vol. iv. j>. - 4 

rens and A. ccoruha ef tlie IJ. sccmsi; rather j)leased at r 
States are likewise white, the lliought that this renuirt t' 
adults beinj; coloui ed in accord- cliange of plumage will gr* ‘X 
an ce with tlieir specific names' “ disconcert Uie syslema list 
Audubon (‘ Ornith. Biography ’ 
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long line of descent, the adult progenitors of the Ardea 
asJiUj the Buphiis, and of some allies, have undergone 
the following changes of colour : first, a dark shade ; 
secondly, pure white ; and thirdly, owing to another 
change of fashion (if I may so express myself), their 
present slaty, reddish, or golden-buff tints. These 
successive changes are intelligible only on tlie principle 
of novelty having been admired by birds for its own 
sake. 

Several writers have objected to the wliole theory of 
sexual selection, by assuming that with animals and 
savages the taste of the female for cevtain colours or 
other ornaments would not remain constant for many 
generations; that first one colour and then another 
would be admired, and consequently that no permanent 
elfect could be produced. We may admit that taste is 
Huctuatiiig, but it is not quite arbitrary. It depends 
much on habit, as we see in mankind; and we may 
infer that this would hold good with birds and other 
animals. Even in our own dress, the general character 
lasts long, and the changes are to a certain extent 
graduated. Abundant evidence will be given in two 
])laces in a future chapter, that savages of many races 
have admired for many generations the same cicatrices 
on the skin, the same hideously perforated lips, nostrils, 
or ears, distorted heads, &c. ; and these deformities 
present some analogy to the natural ornaments of 
various animals. Nevertheless, with savages such 
fashions do not endure for over, as we may infer from 
the difieronccs in this respect between allied tribes on 
the same continent. So again the raisers of fancy 
animals certaiply have admired for many generations 
and still admire the same breeds ; they earnestly desire 
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slight changes, which are considered as improvements, 
but any great or sudden change is looked at as the 
greatest blemish. With birds in a state of nature we 
have no reason to suppose that they would admire 
an entirely new style of coloration, oven if great and 
sudden variations ofion occurred, which is far from being 
the case. We know that dovecot pigeons do not 
willingly associate with the variously coloured fancy 
breeds ; that albino birds do not commonly get partners 
in marriage ; and that the black ravens of the Foro(‘ 
Islands chase away ilieir piebald brethren. But this 
dislike of a sudden change would not preclude theii 
appreciating slight changes, any more than it does ii* 
the case of man. Hence with respect to taste, whiclj 
depends on many elements, but partly on habit and 
partly on a love of novelty, there seems no improba- 
bility in animals admiring for a very long period tJir 
same- general style of ornanientation or other attraction . 
and yet appreciating slight changes in colours, form, oi 
sound. 

Summary of the Four Ghaj)ters on Binh. m^K 

birds are highly pugnacious during the breeding-seasov. 
and some possess weapons adapted for lighting with 
their rivals. But the most pugnacious and the boi 
armed males rarely or never depend for success solel) 
on their power to drive away or kill their rivals, but 
have special means for charming the female. Wilh 
some it is the power of song, or of giving forth straiiv 
cries, or instrumental music, and^ the males in conse - 
quence diller from the females in their vocal organs, 
in the structure of certain feathers. »From the cihi- 
ously diversified means for producing various sounds, 
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gain a high idea of the importance of this means of 
courtship. Many birds endeavour to charm the females 
l)y love-dances or antics, performed on the ground or 
in the air, and sometimes at prepared places. But 
ornaments of many kinds, the most brilliant tints, 
combs and wattles, beautiful plumes, elongated feathers, 
top-knots, and so forth, are by far the commonest 
means. In some cases mere novelty appears to have 
acted as a charm. The ornaments of the males must 
be higlily important to them, for they have been 
acquired in not a few cases at the coat of increased 
danger from enemies, and even at some loss of power in 
lighting with their rivals. The males of very many 
species do not assume their ornamental dress until 
they arrive at maturity, or they assume it only during 
the breeding-season, or the tints then become more 
vivid. Certain ornamental appendages become enlarged, 
turgid, and brightly coloured during the act of court- 
ship. The males display their charms with elaborate 
care and to the best effect; and this is done in the 
presence of the females. The courtship is sometimes a 
prolonged affair, and many males and females congregate 
at an appointed place. To suppose that the females do 
not appreciate the beauty of the males, is to admit that 
ibeir splendid decorations, all their pomp and display, 
are useless; and this is incredible. Birds have fine 
powers of discrimination, and in some few instances it 
can be shewn that they have a taste for the beautiful. 
The females, moreover, are known occasionally to ex • 
liibit a marked preference or antipathy for certain 
mdividual males. 

If it be admitted that the females prefer, or are 
unconsciously excited by the more beautiful males, 
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then the males would slowly but surely be rendered 
luoie and more attractive through sexual selection. 
That it is tliis sex which has been chiefly modified, we 
may infer from the fact that, in almost every genus 
where the sexes differ, the males differ much more 
from one another than do the females; this is well 
shewn in certain closely-allied representative species, 
in which the females can hardly be distinguished, 
whilst the males are quite distinct. Birds in a stati! 
of nature offer individual differences which would 
amply suffice for the work of sexual selection ; but w<‘ 
have seen that they occasioncally present more strongly 
marked variations which recur so frequently that they 
would immediately bo fixed, if they served to allure 
the female. The laws of variation must determine the 
nature of the initial changes, and will have largely 
influenced the final result. The gradations, which 
may be observed between the males of allied species, 
indicate the nature of the steps through which tln^y 
liave passed. They explain also in the most inter- 
esting manner how certain characters have originat(‘d, 
such as the indented ocelli on the tail-feathers of the 
peacock, and the ball-and-socket ocelli on the wing- 
feathers of the Argus pheasant. It is evident that the 
brilliant colours, top-knots, fine plumes, &c., of many 
male birds cannot liavc been acquirc^d as a protection ; 
indeed, they sometimes lead to danger. Tliat tlic\ 
are not due to the direct and definite action of rh«‘ 
conditions of life, wo may feel assured, because tk 
females have been exposed to the same conditions, ai I 
yet often differ from the males to an extreme degri' . 
Although it is probable that changed conditions nctinj, 
during a lengthened period have in some cases produ< ' I 
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a (letinite effect on hotli sexes, or sometimes on one 
sex alone, the more important result will liave been an 
increased tendency to vary or to present more strongly- 
marked individual differences ; and such differences 
will have afforded an excellent ground-work for the 
action of sexual selection. 

The laws of inheritance, irrespectively of selection, 
appear to have determined wliether the characters 
acquired by the males for the sake of ornament, for 
])roducing various sounds, and for figlitiiig together, 
have been transmifct(;d to the males alone or to both 
sexes, either permanently, or periodically during 
certain seasons of the year. Wliy various characters 
should Iiavo been transmitted sometimes in one way 
and sometimes in another, is not in most cases known ; 
but the period of variability seems often to have been 
the determining cause. When the two sexes have 
inherited all characters in common they necessarily 
rescmible each other ; but as the successive variations 
inay be differently transmitted, every possible gradation 
may he found, even within the same genus, froin the 
closest similarity to the widest dissimilarity hetweem 
the sexes. AVitli many closely-allied species, follow- 
ing nearly the same habits of life, the males have come 
to differ from each other chieily throiigli the action 
of sexual selection ; whilst the females have come 
to differ chieily from partaking more or less of the 
characters thus acquired by the males. The effects, 
moreover, of the definite action of the conditions of 
life, will not have been masked in the females, as in 
die males, by the accumulation through sexual selection 
of strongly-pronounced colours and other ornaments. 
Idle individuals of both sexes, however affected, will 
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have been kept at each successive period nearly uniform 
by the free intercrossing of many individuals. 

With species, in which the sexes differ in colour, it 
is possible or probable that some of the successive 
variations often tended to be transmitted equally to 
both sexes ; but that when this occurred the females 
were prevented from acquiring the bright colours of 
the males, by the destruction which they suffered 
during incubation. There is no evidence that it is 
possible by natural selection to convert one form of 
transmission into another. But there would not be 
the least difficulty in rendering a female dull-coloured, 
the male being still kept bright-coloured, by the 
selection of successive variations, which were from the 
first limited in their transmission to the same sex. 
Whether the females of many species have actually 
been thus modified, must at present remain doubtful. 
When, through the law of the equal transmission of 
characters to both sexes, the females were rendered as 
conspicuously coloured as the males, their instincts 
appear often to have been modified so that they were 
led to build domed or concealed nests. 

In one small and curious class of cases the characters 
and habits of the two sexes have been completely 
transposed, for the females are larger, stronger, more 
vociferous and brighter coloured than the males. They 
have, also, become so quarrelsome that they often 
fight together for the possession of the males, like the 
males of other pugnacious species for the possession 
of the females. If, as seems probable, such femalcB 
habitually drive away their rivals, and by the display 
of their bright colours or other charms^, endeavour to 
attract the males, we can understand how it is that 
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they have gradually been rendered, by sexual selection 
and sexually-limited transmission, more beautiful than 
the males — the latter being left unmodified or only 
slightly modified. 

Whenever the law of inheritance at corresponding 
ages prevails but not that of sexually-limited trans 
mission, then if the parents vary late in life — and we 
know that this constantly occurs with our poultry, and 
occasionally with other birds — the young will be left 
unaffected, whilst the adults of both sexes will be 
modified. If both these laws of inheritance prevail and 
either sex varies late in life, that sex alone will be 
modified, the other sex and the young being unaffected. 
When variations in brightness or in other conspicuous 
characters occur early in life, as no doubt often happens, 
they will not be acted on through sexual selection 
until the period of reproduction arrives ; consequently 
if dangerous to the young, they will be eliminated 
through natural selection. Thus we can understand 
how it is that variations arising late in life have so 
often been preserved for the ornamentation of the 
males ; the females and the young being left almost 
unaffected, and therefore like each other. With 
species having a distinct summer and winter plumage, 
the males of which either resemble or differ from the 
females during both seasons or during the summer 
alone, the degrees and kinds of resemblance between 
the young and the old are exceedingly complex ; and 
this complexity apparently depends on characters, first 
acquired by the males, being transmitted in various 
ways and degrees, as^ limited by age, sex, and season. 

As the young of so many species have been but 
little modified in colour and in other ornaments, we are 
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enabled to form some judgment Y^ith respect to the 
plumage of their early progenitors ; and we may infer 
that the beauty of our existing species, if we look to 
tlie whole class, has been largely increased since that 
period, of which the immature plumage gives us an 
indirect record. Many birds, especially those which 
live much on the ground, have undoubtedly been 
obscurely coloured for the sake of protection. In some 
instances the upper exposed surface of the plumage has 
been thus coloured in both sexes, whilst the lower 
surface in the males alone has been variously orna 
mented tlirough sexual selection. Finally, from tlie 
facts given in these four chapters, we may concluth^ 
that w(‘apons for battle, organs for producing sound, 
ornaments of many kinds, bright and conspicuous 
colours, have generally been acquired by the males 
through variation and sexual selection, and have been 
transmitted in various ways according to the several 
laws of inheritance — the females and the young being 
left comparatively but little modified.^^ 


I am<;ically indebted to tbe 
kindness of Mr. Sclater for 
having looked over these four 
chapters on biids, and the two 
following ones on mammals. In 
this Avay I have been saved from 
making mistakes about the 
names of the species, and from 


stating anything as a fact wliieli 
is known to this distinguislicii 
naturalist to he erroneous. Ibi; 
of course he is not at all answcf 
able for the accuracy of tii»‘ 
statements quoted by me froie 
various authorities. 
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CHAPTER XVII. 

Secondary Sexual Characters of Mammals. 

riie law of battle— Si locial weapons, conlined to the inalos— Cause 
of absence of weapons in the female — \Vea[)oiis common to both 
sexes, yet primarily acepured by the male.— Other uses of such 
weapons — 'riicir high importance — Greater size of the male — 
Means of defence — On the preference shown by either sex in the 
pairing of quadrupeds. 

With mammals tlio male appears to win the female 
much more through tlie law of haitle tliari through 
tlie display of his charms. The most timid juiimals, 
not provided with any special weapons for fighting, 
engage in desperate conflicts during the season of love. 
Two male hares have been seen to fight together until 
one was killed ; male moles often fight, and sometimes 
with fatal results; male squirrels engage in frequent 
eontests, ‘‘and often wound each other severely; ’ as 
ilo male beavers, so that “ hardly a skin is without 
“ scars.” ^ I observed the same fact with the hides of 
the guanacoes in Patagonia ; and on one occasion 
several were so absorbed in fighting that they fear- 

^ Sec Watertoii’s account of man, ‘ Viviparous Quadnipcnls of 
two hares fighting, ‘Zoologist,’ N. America,* 1816, p. 269. On 

vol. i. 1843, p. 211. On moles, heavers, Mr. A. 11. (ir(3en, in 

Bell, ‘Hist, of British Qnadru- ‘Journal of Lin. Soc. Zoolog.* 

peds,* 1st edit.“ [). 100. Ou vol. x. 1809, p. 

^uirrels, Audubon and Bach- 
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lessly ruslied close by me. Livingstone speaks of the 
males of the many animals in Southern Africa as 
almost invariably shewing the scars received in former 
contests. 

The law of l)attlc prevails with aquatic as with 
terrestrial mammals. It is notorious how desperately 
male seals fight, both with their teeth and claws, 
during the breeding-season ; and their hides are like- 
wise often covered with scars. Male sperm-whales are 
very jealous at this season ; and in their battles “ they 
“often lock their jaws together, and turn on their 
“ sides and twist about ; ” so that their lower jaws 
often become distorted.'^ 

All male animals which are furnished with special 
weapons for lighting, are well known to engage iu 
fierce battles. The courage and the desperate conflicis 
of stags have often been described; their skeletons 
have been found in various parts of the world, with the 
horns inextricably locked together, showing how 
miserably the victor and vanquished had perished.^ 
No animal in the world is so dangerous as an elephant 
in must. Lord Tanker villc has given me a graphic 
description of the battles between the wild bulls in 
Chillingham Park, the descendants, degenerated in 
size but not in courage, of the gigantic Bos primigev i us. 

^ On the battles of seals, see stalking,* p. 17) on the lockin'/ 

Capt. C. Abbott in ‘ Troc. of the horns with the Oeruus 

Zool. Soc.’ 1868, p. 191; also elaphns. Richardson, in ‘Eaun i 
Mr. R. Brown, ibid. 1868, p. Bor. Americana,’ 1829, p. 252, 
436; also L. Lloyd, ‘Game says that the wapiti, moose, and 
Birds of Sweden,’ 1867, p. 412; reindeer have been found tin is 
also Pennant. On the sperm- locked together. Sir A. Smild 
whale see Iklr. J. H. Thompson, found at the Cape of Good HoiiO 

in * Proc. Zool. Soc.’ 1867, p. the skeletons of two gnus in liie 

2T6. same condition* 

^ See Scrope (‘Art of Deer- 
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In 1861 several contended for mastery; and it was 
observed that two of the younger bulls attacked in 
concert the old leader of the herd, overthrow and dis- 
abled him, so that he was believed by the keepers to 
be lying mortally wounded in a neighbouring wood. 
But a few days afterwards one of the young bulls 
approached the wood alone ; and theii the “ monarch 
“ of the chase,” who had been lasliing himself up for 
vengeance, came out and, in a short time, killed his 
antagonist. He then quietly joined the herd, and 
long held undisputed sway. Admiral Sir B. J. 
Sulivan informs me that, when he lived in the Falk- 
land Islands, he imported a young English stallion, 
which frequented the hills n(;ar Port William with 
eight marcs. On these hills there wore two wild 
stallions, each with a small troup of mares; “ and it is 
“certain that these stallions would never have ap- 
“ proached each other without lighting, lloth had 
“ tried singly to fight the English horse and drive 
“ away his mares, but had failed. One day they came 
" in together and attacked him. This was seen by the 
“ capitan who had charge of the horses, and who, on 
“ riding to the spot, found one of the two stallions 
“ engaged with the English horse, whilst tlie other 
“ was driving away the mares, and had already 
“ separated four from the rest. The capitan settled 
“ the matter by driving the whole party into the 
“corral, for the wild stallions would not leave the 
“ mares.” 

Male animals which are provided with (ifiicient 
cutting or tearing teeth for the ordinary purposes ol 
life, such as t])e carnivora, inscctivora, and rodents, are 
seldom furnished with weapons especially adapted for 
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fighting with their rivals. The case is very different 
with the males of many other animals. We see this in 
the horns of stags and of certain kinds of antelopes in 
which the females are hornless. With many animals 
the canine teeth in the uj)per or lower jaw, or in both, 
are much larger in the males than in the females, or 
are absent in the latter, with the exception sometimes 
of a hidden rudiment. Certain antelopes, the musk- 
deer, camel, horse, boar, various apes, seals, and the 
walrus, offer instances. In the females of the walrus 
the tusks are sometimes quite absent.'* In the male 
elephant of India and in the male dugong ^ the upper 
incisors form offensive weapons. In the male narwhal 
the left canine alone is developed into the well-known, 
spirally-twisted, so-called horn, which is sometimes 
from nine to ten feet in length. It is believed that 
the males use these horns for fighting together; for 
an unbroken one can rarely be got, and occasionally 
“ one may be found with the point of another jammed 
‘^into the broken place.”® The tooth on the opposite 
side of the head in the male consists of a rudiment 
about ten inches in length, which is embedded in the 
jaw ; but sometimes, though rarely, both are equally 
developed on the two sides. In the female both are 


* Mr. Lamout (‘ Seasons with 
the Sea-Horses,’ 1861, p. 143) 
says that a good tusk of the 
male walrus weighs 4 pounds, 
and is longer than that of the 
female, which weighs about 3 
jx)iind8. The males are des- 
cribed as lighting ferociously. 
On the occasional absence of the 
tusks in the female, see Mr. K. 
Brovm, ' Pioc. ZooL Soc.’ 1868, 
p. 429. 


® Owen, ‘ Anatomy of Verte- 
brates,’ vol. iii. p. 283. 

® Mr. R. Brown, in *Pruc. 
Zool. Soc.’ 1869, p. 563. Sec 
Prof. Turner, in Journal of 
‘Anat. and Phys.* 1872, p. 7(>, 
on the homological nature < f 
these tasks. Also Mr. J. W. 
Clarke on two tusks being de- 
veloped ill the males, in ‘Pruc. 
Zoolog. Soc.’ 1S71, p. 42. 
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always rudimentary. The male cachalot has a larger 
head than that of the female, and it no doubt aids him 
in his aquatic battles. Lastly, the adult male orni- 
thorhynchus is provided with a remarkable apparatus, 
namely a. spur on the foreleg, closely resembling the 
poison-fang of a venomous snake; but according to 
Harting, the secretion from the gland is not poisonous ; 
and on the leg of the female there is a hollow, ap- 
parently for the reception of the spur.^ 

When the males are provided with weapons which in 
the females are absent, there can be hardly a doubt 
that these serve for fighting with other males; and 
that they were acquired through sexual selection, and 
were transmitted to the male sex alone. It is not 
probable, at least in most cases, that the females have 
been prevented from acquiring such weapons, on 
account of their being useless, superfluous, or in some 
way injurious. On the contrary, as they are often 
used by the males for various purposes, more especially 
as a defence against their enemies, it is a surprising 
fact that they are so poorly developed, or quite absent, 
in the females of so many animals. With female deer 
the development during (3ach recurrent season of great 
branching horns, and with female elephants the 
development of immense tusks, would be a great waste 
of vital power, supposing that they were of no use to 
the females. Consequently, they would have tended 
to be eliminated in the female through natural selec- 
tion ; that is, if the successive variations were limited 
in tlieir transmission to the female sex, for otherwise the 

’ Owen on the cachalot and by. Dr. Zouteveen in the Dutch 
OrnithorhynchiiSjoibid. vol. iii. tran^at. of this work, vol. ii. 
pp. 638, 641. Halting ia quoted p. 292. 
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weapons of the males would have been injuriously 
affected, and this would have been a greater evil. Ou 
the whole, and from the consideration of the fol- 
lowing facts, it seems probable that when the various 
weapons differ in the two sexes, this has .generally 
depended on the kind of transmission which has 
prevailed. 

As the reindeer is the one species in the whole 
family of Deer, in which the female is furnished with 
horns, though they are somewhat smaller, thinner, and 
less branclied than in the male, it might naturally be 
thought that, at least in this case, they must be of 
some special service to her. The female retains her 
horns from the time when they are fully developed, 
namely, in September, throughout the winter until 
April or May, when she brings forth her young. Mr. 
Crotch made jjarticular enquiries for me in Norway, 
and it appears that the females at this season conceal 
themselves for about a fortnight in order to bring 
forth their young, and then reappear, generally horn 
less. In Nova Scotia, however, as I hear from Mr. 
H. Eeeks, the female sometimes retains her horiLs 
longer. The male on the other hand casts his horns 
much earlier, towards the end of November. As both 
sexes have the same requirements and follow the sann* 
habits of life, and as the male is destitute of horns 
during the winter, it is improbable that they can be of 
any special service to the female during this season, 
which includes the larger part of the time during 
which she is horned. Nor is it probable that she can 
have inherited horns from some ancient progenitor of 
the family of deer, for, from the fact of the females of 
so many species in all quarters of tlie globe not having 
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horns, we may cimelmhi tliafc this was tlic primordial 
character of the groii[).^ 

l^he horns of the reindeer are developed at a most 
unusually early ago; but what the cause of this may 
be is not known. The oPtect has apparently boon the 
transference of tlie horns to both sexes. We should 
boar in mind that horns are always transinitt(.Hl through 
the female, and that she has a. latent cajuicity for their 
development, as we sec in old or diseased females.® 
Moreover the females of some other s[)ecies of deer 
exhibit, either normally or occasionally, rudiments of 
horns ; thus the female of Cej'vulm moHchafus has 
“ bristly tufts, ending in a knob, instead of a horn ; 
and in most specimens of the female wapiti {Gerviis 

camdensis) there is a sharp bony protuberance in the 
“place of the horn.”^® From these several con- 
siderations we may conclude that the possession of 
fairly well-developed horns by the female reindeer, is 
due to the males having first acquired th(nn as weapons 
for fighting with other males; and secondarily to their 
development from some unknown cause at an unusually 


* On the structure and shed- 
(liiig (j 1‘ the horns of the rcin- 
(io('r, Hollbcrg, ‘ Amojiiitates 
Acad.* vol. iv. 1788, p. 149. 8ee 
Uicliardson, ‘ Fauna Bor. Ameri- 
cana,’ p. 241, in regard to the 
American variety or species: 
■dso Major W. Ivoss King, ‘ Tlie 
Sportsmnn in Cana- hi,* 18G(>, 
p. 80. 

® Isidore G(?uffroy St. Hilaire, 
‘ l^ssais de Zoolog. (1 encnile/ 
1841, p. 513. Other masculine 
chauiclers, besides the horns, 
sometimes si’tnihirly traus- 
Icrred to the female; thus Mr. 


iloiier, in speaking ol an old 
female chamois (‘ Ohnmois Hunt- 
ing in the Moimlaius of Bavaria,’ 
I860, 2ud edit. p. 363), says, 
“not only was the head very 
“male-looking, but along the 
“ hack theie was a ridge of long 
“ hair, usually to be found only 
“ in bucks.” 

On the Cerviiliis, Dr. Gray, 
‘ Catali'guo of Mammalia in the 
British Museum/ part iii. p. 220. 
(hi the Cervus canadensis or, 
wapiti, see Hon. J. D. Caton, 
‘ Ottawa Acad, of Nat. Sciences,’ 
May, 1808, p. 9. 

3 U 
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early age in the males, and their consequent transfer- 
ence to both sexes. 

Turning to the sheath-horned ruminants ; with an- 
telopes a graduated series can be formed, beginning 
with species, the females of which are completely 
destitute of horns — passing on to those which hav<.' 
horns so small as to be almost rudimentary, (as with 
the Antilocapra americana^ in which species they are 
present in only one out of four or five females — to 
those which have fairly developed horns, but manifestly 
smaller and thinner than in the male and sometimes of 
a difierent shape, — and ending with those in whicli 
both sexes have horns of equal size. As with the rein- 
deer, so with antelopes, there exists, as previously 
shewn, a relation between the period of the develop- 
ment of the horns and their transmission to one or 
both sexes ; it is therefore probable that their presence 
or absence in the females of some species, and their 
more or less perfect condition in the females of other 
species, depends, not on their being of any special use, 
but simply in inheritance. It accords with this view 
that even in the same restricted genus both sexes of 
some species, and the males alone of others, are thus 
provided. It is also a remarkable fact that, although 
the females of Antilope hezoartica are normally destitiih' 
of horns, Mr. Blyth has seen no less than three females 
thus furnished; and there was no reason to suppose 
that they were old or diseased. 

In all the wild species of goats and sheep the horns 

I am iudebted to Dr. Can- tho female uln^.ewcAore rescind 
field for this information, see those of a distinct species, ^’iz- 
also his paper in * Proc. Zoolog. tlie Ant, dorcas var. 

Soc.’ 1806, p. 105. see DesmareJat, ‘ Mammal 

For instance tlie horns of p. 455, 
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are larger in the male than in the female, and are 
sometimes quite absent in the lafcter.^^ In several 
domestic breeds of these two animals, the males alone 
are furnished with horns; and in some breeds, for 
instance, in the sheep of North Wales, though both 
sexes are properly horned, the ewes are very liable to 
be hornless. I have been informed by a trustworthy 
witness, who purposely inspected a flock of these same 
sheep during the lambing season, that the horns at 
birth are generally more fully developed in the male 
than in the female. Mr. J. Peel crossed his Lonk 
sheep, both sexes of which always bear horns, with 
hornless Leicesters and hornless Shropshire Downs; 
and the result was that the male olTspring had their 
horns considerably reduced, whilst tlie females were 
wholly destitute of them. These several facts indicate 
that, with sheep, the horns are a much less firmly 
fixed character in the females than in the males ; and 
this leads us to look at the horns as properly of 
masculine origin. 

With the adult musk-ox {Ovihos moschatus) the 
horns of the male are larger than those of the female, 
and in the latter the bases do not touch.^^ In regard 
to ordinary cattle Mr. Blyth remarks : “ In most of the 
“ wild bovine animals the horns are both longer and 
“ thicker in the bull than in the cow, and in the cow- 
“ banteiig (Bos sondciicus) the horns are remarkably 
‘‘ small, and inclined much backwards. In the domestic 
‘‘ races of cattle, both of the humped and humpless 
“types, the horns arc short and thick in tlie bull, 

“ Gray, ‘Catalogue Mamm. Richardson, ‘Fauna Bor, 

Brit. Mus.* pai^ iii. 1852, p. Americana,* p. 278, 

IGO. 
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longer and more slender in the cow and ox ; and in 

the Indian buffalo, they are shorter and thicker in the 
“ bull, longer and more slender in the cow. In the 
“ wild gaour (J9. gaurus) the horns are mostly botli 
‘‘ longer and thicker in the bull than in the cow.” 
Dr. Forsyth Major also informs me that a fossil skull, 
believed to be that of the female Bos estruscus, has been 
found in Val d'Arno, which is wholly without horns. 
In the Rhinoceros simus, as I may add, tlie horns of the 
female are generally longer but less powerful than in 
the male ; and in some other species of rhinoceros they 
are said to be shorter in the female.^® From these 
various facts we may infer as probable that horns of 
all kinds, even when they are equally developed in 
the two sexes, were primarily acquired by the male 
in order to conquer other males, and have been trans- 
ferred more or less completely to the female. 

The effects of castration deserve notice, as throwing 
light on this same point. Stags after the operation 
never renew their horns. The male reindeer, however, 
must be excepted, as after castration he does renew 
them. This fact, as well as the possession of horns by 
both sexes, seems at first to prove that the horns in 
this species do not constitute a sexual character ; but 
as they are developed at a very early age, before tln^ 
sexes differ in constitution, it is not surprising that 
they should be unaffected by castration, even if they 
were aboriginally acquired by the male. With she( p 
both sexes properly bear horns; and I am informed 

‘ Land and Water,' 1867, iii. p. 6vJ4. 
p. 346. This is the conclusion 

Sir Andrew Smith, ‘Zoology Seidlitz, ‘Die Darwinsch' 
of S. Africa,’ pi. xix. Owen, ‘J’heorie,’ 187 T, p. 47, 

‘ Anatomy of Vertebrates,’ vol. 
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that with Welch sheep the horns of the males are 
considerably reduced by castration; but the degree 
depends much on the age at which the operation is 
performed, as is likewise the case with other animals. 
Merino rams have large horns, whilst the ewes 
“ generally speaking are without horns ; ” and in this 
breed castration seems to produce a somewhat greater 
.efifect, so that if performed at an early age the horns 
“ remain almost undeveloped.” On the Guinea coast 
there is a breed in which the females never bear horns, 
and, as Mr. Win wood Eeade informs me, the rams after 
castration are quite destitute of them. With cattle, 
the horns of the males are much altered by castration ; 
for instead of being short and thick, they become 
longer than those of the cow, but otherwise resemble 
them. The Antilope hezoartica offers a somewhat ana- 
logous case : the males have long straight spiral horns, 
nearly parallel to each other, and directed backwards ; 
the females occasionally bear horns, but these when 
present are of a very different shape, for they are not 
spiral, and spreading widely, bend round with the 
points forwards. Now it is a remarkable ffict that, in 
the castrated male, as Mr. Blyth informs me, the horns 
are of the same peculiar shape as in the female, but 
longer and thicker. If we may judge from analogy, 
the female probably shews us, in these two cases of 
cattle and the antelope, the former condition of the 
horns in some early progenitor of each species. But 

I am much obliged to Prof. at an early period, cither alto- 
Victor Carus, for made gether disappear or remain as 

enquiries for me in Saxony on mere rudiments ; but I do not 
this subject. H. von Nathusius know whether ho refers to 
(‘ Viehzucht,* 18 ? 2 , p. 61 ) says merinos or to ordinary breeds, 
that tlie horns of sheep castrated 
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why castration should lead to the reappearance of an 
early condition of the horns cannot be explained with 
any certainty. Nevertheless, it seems probable, that 
in nearly the same manner as the constitutional dis- 
turbance in the offspring, caused by a cross between 
two distinct species or races, often leads to the re- 
appearance of long-lost characters;^® so here, the 
disturbance in the constitution of the individual, result- 
ing from castration, produces the same effect. 

The tusks of the elephant, in the different species or 
races, differ according to sex, nearly as do the horns of 
ruminants. In India and Malacca the males alone are 
provided with well-developed tusks. The elephant of 
Ceylon is considered by most naturalists as a distinct 
race, but by some as a distinct species, and here “ not 
“ one in a hundred is found with tusks, the few that 
‘‘ possess them being exclusively males.*’ The 
African elephant is undoubtedly distinct, and the 
female has large well-developed tusks, though not so 
large as those of the male. 

These differences in the tusks of the several races 
and species of elephants — the great variability of the 
horns of deer, as notably in the wild reindeer — the 
occasional presence of horns in the female Antilope 
Bezoartica, and their frequent absence in the female of 
Antilocapra americana — the presence of two tusks in 
some few male narwhals — the complete absence of 
tusks in some female walruses — are all instances 
of the extreme variability of secondary sexual th.i- 

I have {liven vai ioun ex- ii., 1868, ^p. 30-47. 
periraents and other evidence ^ Sir J. Emerson Temienr, 
proving that this is the case, in ‘ Ceylon/ 1859, ^^vol. ii. p. 1. 
my ‘Variation of Animals and For Malacca, ‘Journal of Jiulian 
Plants und(3r Domestication,* vol. Archipelago,* vol. iv. p. 357. 
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racters, and of their liability to differ in closely allied 
forms. 

Although tusks and horns appear in all cases to have 
been primarily developed as sexual weapons, they often 
serve other purposes. The elephant uses his tusks in 
attacking the tiger ; according to Bruce, he scores the 
trunks of trees until they can be thrown down easily, 
and he likewise thus extracts the farinaceous cores of 
palms ; in Africa he often uses one tusk, always the 
same, to probe the ground and thus ascertain whether 
it will bear his weight. The common bull defends the 
herd with his horns ; and the elk in Sweden has been 
known, according to Lloyd, to strike a wolf dead with 
a single blow of his great horns. Many similar facts 
«ould be given. One of the most curious secondary 
uses to which the horns of an animal may be occasion- 
ally put, is that observed by Captain Hutton with the 
wild goat (Capra mgagrus) of the Himalayas and, as it 
is also said with the ibex, namely that when the male 
accidentally falls from a height he bends inwards his 
head, and by alighting on his massive horns, breaks the 
shock. The female cannot thus use her horns, which 
are smaller, but from her more quiet disposition she 
does not need this strange kind of shield so much. 

Each male animal uses his weapons in his own 
peculiar fashion. The common ram makes a charge 
and butts with such force with the bases of his horns, 
that I have seen a powerful man knocked over like a 
child. Goats and certain species of sheep, for instance 
the Ovis eijcloceros of Afghanistan,^^ rear on their hind 

‘Calcutta Journal of Nat. the authority of Capt. Hutton 
Hist.’ vol. ii. 1843, p. 526. and others. For the wild Pem- 

“ Mr. Blytl),’\n ‘Land and brokeshire goats, see the ‘ Field,’ 
Water,’ March, 1867, p. 134, on 1860, p. 150. 
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legs, and then not only butt, but make a cut down 
“ and a jerk up, witli the ribbed front of tlieir scimitar - 
‘‘ shaped horn, as witli a sabre. When the 0, cijclooerm 
“ attacked a large domestic ram, who was a noted 
bruiser, he conquered him by the sheer iiovelty of his 
“ mode of figliting, always closing at once with his 
“ adversary, and catcliiiig him across the face and nose 
“ wish a sharp drawing jerk of the head, and then 
“ bounding out of th(3 way before the blow could be 
“returned/’ In INmibrokeshire a male goat, the 
master of a flock wliich during several generations had 
run wild, was known to have killed several males in 
single combat; this goat possessed enormous horns, 
measuring thirty nine inches in a straight line from 
tip to tip. The common bull, as every one knows,» 
gores and tosses his oj)ponont; but the Italian buflalc 
is said never to use his Ijorns. he gives a tremendous 
blow with iiis eonvenx forehead, and then tranqdes on 
his fallen eiieniy with his knees— an instinct which tin* 
common bull does iiot possess.-^ Hence a dog who pins 
a l)ulFalo by the nose is immediatedy cruslied. Wr 
must, however, jcinembcr that the Italian buffalo lias 
been long domestical ed, and it is by no means certain 
that the wild parent-form had similar horns. I\Ir. 
Bartlett informs me that when a female Cape bullah' 
{Bubdhi^ caijer) was turned into an enclosure with 
bull of the same s])eci('s, she attacked him, and he ii 
return pushed her about with giaait violence. Bui i‘ 
was manifest to l\rr. Bartbitt that, liad not the bull 
shown dignified I'orixairance, lie ^cimhl easily Imvi 
killed her by a single latojal tbrust with bis iminciisr 

M. K. M. liniil.v, ‘Siir tics Sc. Nal.’ tom. ii. ISlM, j 
Tusa-e (ica Ooiuo'jVl'c., 'Anna) ‘UJO. 
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horns. The giraffe uses his short, hair-covered horns, 
which are rather longer in the male than in the female, 
in a curious manner ; for, with his long neck, he swings 
his head to either side, almost upside down, with such 
force that I have seen a hard plank deeply indented by 
a single blow. 

With antelopes it is sometimes difficult to imagine 
liow'' they can possibly use their curiously- sha{)ed 
horns ; thus the spriiigboc (Ant. emhore) has rather 
short upright horns, v/ith the sharp points bent 



Fig. 63. Onx Irucoi vx, ritile (n< tii tho Knowhlov •iie\ 

inwards almost ai right angles, so as to face each 
other; Mr. Bartlett does not know how they ace used, 
i>ut suggests tliat tln^y would inffict a learlul wound 
down each side of tlio face of an antagonist. The 
slightly curved liorns of the Onjx Icucorijx (fig. Go) are 
directed hackwai'ds,'and are of such length that their 
points reach beyond the middle of the back, over 
which they e^Adend in almost parallel lines. Tlius 
^hey seem singularly ill-lltted tor ligliting; but i\Ii. 
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Bartlett informs me that when two of these animals 
prepare for battle, they kneel down, with their heads 
between their fore legs, and in this attitude the horns 
stand nearly parallel and close to the ground, with the 
points directed forwards and a little upwards. The 
combatants then gradually approach each other, and 
each endeavours to get the upturned points under thc^ 
body of the other ; if one succeeds in doing this, he 
suddenly springs up, throwing up his head at the 
same time, and can thus wound or perliaps even trans- 
fix his antagonist. Both animals always kneel down, 
so as to guard as far as possible against this manoeuvre. 
It has been recorded that one of these antelopes ha-^ 
used his horns with cflect even against a lion; yet 
from being forced to place his head between the fore- 
legs in order to ])ring the points of the horns forward, 
he would generally bo under a great disadvantage 
when attacked by any other animal. It is, therefore, 
not probable that the horns have been modified into 
their present great length and peculiar position, as a 
protection against beasts of prey. We can howevoi 
see that, as soon as some ancient male progenitor ol 
the Oryx acquired moderately long horns, directed a 
little backwards, lie would be compelled, in his battle ^ 
with rival males, to bend his head somewhat inward . 
or downwards, as is now done by certain stags; and il 
is not improbable that ho might have acquired the habit 
of at first occasionally and afterwards of regularly 
kneeling down. In this case it is almost certain thnt 
the males which possessed the longest horns would 
have had a great advantage over others with short( r 
horns ; and then the horns would gradually have bed' 
rendered longer and longer, through sexual seloctioiM 
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until they acquired their present extraordinary length 
and position. 

With stags of many kinds the branches of the horns 
offer a curious case of difficulty ; for certainly a single 
straight point would inflict a much more serious 
wound than several diverging ones. In Sir Philip 
Egertoii’s museum there is a horn of the red-deer 
{Cervus elaphiis), thirty inches in lerigtli, with “not 
“ fewer than fifteen snags or branches ; ” and at Moritz- 
burg there is still preserved a pair of antlers of a 
red-deer, shot in 1(399 by Frederick I., one of which 
bears the astonishing number of thirty -three branches 
and the other twenty-seven, making altogether sixty 
branches. Richardson figures a pair of antlers of the 
wild reindeer with twenty-nine points.*'^^ From the 
manner in which the horns are branched, and more 
(‘Specially from deer being known occasionally to fight 
together by kicking with their fore-feet,^^ M. Bailh^ 
actually comes to tlie conclusion that their horns are 
more injurious tlian useful to them ? But tliis author 
overlooks the pitched battles between rival males. As 
I felt much perplexed about the use or advantage of 
the branches, I applied to Mr. McNeill of Colonsay, 
wlio has long and carefully observed the liabits of red- 
deer, and ho informs ino that ho has never seen some 
of the branches brought into use, but that the brow 

On tho horns of red-deer, ISdS, [). 9) says that the 
Owen, ‘ British Fo.ssil Mammals,’ Aiiu-rican deer light with their 
1H46, p. 478; Richanlson on the fore-feet, after “ the question of 
lioins of the reindeer, ‘ Fauna “superiority lias been once 
l‘>or. Americana,’ 1829, 210. “settled and ackn<nvledi;ed in 

I am indebted to Prof. Victor “the herd.” Baillv ‘ 8ur I’usage 
Fanis, for the Moritzburg case. des Oorne.s,’ ‘Aimales des Sc. 

Hon. .1. 1). Caton (‘Ottawa Nat.’ tom. ii. 1821, p. 871. 

‘Vnd. of Nat. Science,’ May, 



780 


THE DESCENT OK MAN 


Part II. 


antlers, from inclining downwards, are a great pro- 
tection to the forehead, and their points are likewise 
used in attack. Sir Philip Egerton also informs me 
both as to red-deer and fallow-deer that, in fighting, 
they suddenly dash together, and getting their horns 
fixed against each other’s bodies, a desperate struggle 
ensues. Wlien one is at last forced to yield and turn 
round, the victor endeavours to plunge his brow 
antlers into his defeated foe. It tlius appears that 
the upper branches are used cliiefly or exclusively for 
pushing and fencing. Nevertheless in some species 
the upper branches are used as weapons of offence ; 
when a man was attacked by a wapiti deer ((7murs 
canadensis) in Judg(‘ Caton’s park in Ottawa, and 
several men tried to rescue him, the stag “ never 
‘‘ raised his head from the ground ; in fact ho kept his 
“ face almost flat on the ground, with his nose nearly 
‘M;etween his fore feet, except when he rolled his 
“ head to one side to take a new observation ))r('- 
“ paratory to a plunge.” In this position the ends cl' 
the horns were directed against his adversaries. “ In 
“ rolling his head he nec(‘ssarily raised it somewlial, 
“ because his antlers were so long that he could not 
“ roll his head witliout raising tliem on one side, wliil( . 
“ on the other sifle they touched the ground.” Tii'* 
stag by this procedure gradually drove the party i 
rescuers bac.k wards to a distance of 150 or 200 fc i : 
and the attacked man Avas kilhal.^® 

Although the horns of stags are efficient weapoTc- 
there can, I thiiik be no doubt *that a single poin: 
would have been much more dangerous than ^ 

.'I most intcnstiiijj; Hon. J. 1). talon’s papci, 
account ill tlic Ajjpendix to a'oovc (j noted. 
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branched antler ; and Judge Gaton, who has had 
large experience with deer, fully concurs in this 
conclusion. Nor do the brandling horns, though 
liighly important as a moans of defence against rival 
stags, appear perfectly well adapted for this jiurposo, 
as they are liable to becoiin; interlocked. The sus- 
picion has tlicrefore crossed my mind that they may 
serve in part as ornaments. Tliat the branched 
antlers of stags as well as the elegant lyrated 
horns of certain antelopes, with their graceful double 
curvature (fig. 04), are ornamental in our eyes, no one 
will dispute. If, then, the lioriis, like the splendid 
accoutrements of tlie knights of old, add to the noble 
appearance of stags and antelopes, tlicy may liave been 
modified partly for this purpose, though mainly for 
actual service in battle; but 1 have no evidence in 
favour of this belief. 

An interesting case has lately been published, from 
which it appears that the horns of a deer in one 
district in the United States are now being modified 
through sexual and natural selection. A writer in an 
(‘xcelleiit .\merican Journal says, that he has hunted 
for the last twenty-one years in the Adirondacks, 
where the Gervm virginianm abounds. About four- 
teen years ago he first heard of spiMwrii bucks. 
These became from year to year more common ; about 
five years ago he shot one, and afterwards another, 
and now tliey are frequently killed. “ The spike-horn 
‘Millers greatly from the common antler of the G. vir- 
'' (jiniemus. It consists of a single spike, more slender 
‘'than the antler, and scarcely half so long, projecting 
‘‘forward froiq the brow, and terminating in a very 
‘ 'fhe American Katiiriilist,’ Dec. 1801), p. 5r)2. 
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“ sharp point. It gives a considerable advantage to 
“ its possessor over the common buck. Besides eii- 
abling him to run more swiftly through the thick 



Fig. 64. Streps ice r os Ku'lu (from Sir Andrew Smith’s ‘Zoology of Soul h Afrus 

r 

woods and underbrush (every hunter knows tliai 
“does and yearling bucks run muoh more rapi'-b' 
“than the large bucks when armed with 



CuAP. XVIT. MAMATALS— T.AW OF BATTT.E. 


783 


“ cumbrous antlers), the spikc-liorn is a more effective 
“ weapon than the common antler. AVith this ad- 
vantage the spike-horn bucks are gaining upon the 
“common bucks, and may, in time, entirely supersede 
“ them in tlio Adirondacks. Undoubtedly, the first 
“spike-horn buck was merely an accidental freak of 
“ nature. But his spike-horns gave him an advantage, 
“ and enabled him to propagate his peculiarity. Ilis 
“ descendants liaving a like advantage, have propa- 
“ gated the peculiarity in a constantly increasing ratio, 
“ till they are slowly crowding the antlered deer from 
“ the region tliey inhabit.” A critic has well objected 
to this account by asking, why, if the simple horns are 
now so advantageous, were the branched antlers of the 
parent-form ever developed ? To this I can only 
answer by remarking, that a new mode of attack with 
new weapons might be a great advantage, as shewn by 
the case of the Ovis cijcloceroSy who thus conquered a 
domestic ram famous for his fighting power. Thougli 
the branched antlers of a stag are well adapted for 
lighting with his rivals, and though it might be an 
advantage to the prong-horned variety slowly to 
acquire long and branched horns, if he had to light 
only with others of the same kind, yet it by no miains 
Ibllows that branched horns would be the best (itted 
lor conquering a foe differently armed. In the fore- 
going case of the Oryx hnieoryx, it is almost certain 
that the victory would rest with an antelope having 
short horns, and who therefore did not need to kneel 
down, though an oryx might prolit by having still 
longer horns, if lie fought only with his proper rivals. 

Male quadrupeds, which are furnished with tusks, 
use them in various ways, as in the case of liorns. The 
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boar strlkos laterally and upwards ; the musk-deer 
downwards with serious effect.^® The walrus, thougb 
having so short a neck and so unwieldy a body, “can 
“strike either u}>wa.rds, or downwards, or sideways, 
“ with equal dexterity.’’ T was informed by the lato 
Dr. Falconer, that the Indian elephant fights in a 
diflerent maimer according to the position and curva 
ture of his tusks. When they are directed forwards 
and upwards he is able to fling a tiger to a great 
distance — it is said to even thirty foot ; when they are 
short and turned downwards lie endeavours suddenly 
to pin the tiger to the ground and, in consequence, is 
dangerous to the rider, who is liable to be jerked oil 
the howdah.^® 

Very few male quadrupeds possess weapons of two 
distinct kinds specially ada])ted for fighting with rival 
males. The male muntjac.-deer (Cer villas), however, 
offers an exception, as he is provided with horns ami 
exserted canine teeth. But we may infer from wind 
follows that one form of weapon has often been 
replaced in the course of ages by another. With 
ruminants the development of horns generally stand ' 
in an inverse relation with that of even moderately 
developed canine teetli. Thus caimds, guanacoc,*, 
chevrotains, and mnsk-deer, are hornless, and tlicv 
have efficient canines ; these teeth being “always o! 
“ smaller size in the females than in the males.” Tli- 
CamelidsB have, in addition to their true cauiiics, a jia t 
of canine-shaped incisors in their upper jaws.®^ Jbd ■ 

*** Uallas, ‘Spicilcgia Zoo- maimer in which tlio sIm-i.- 
logioii,’ fasc. xiii. 177‘J, p. IS. tu.skc(l''Mooknali v.aiicty .‘itr.i. s:- 

^ Lament, ‘ Seasons with the other elephants. 

8(‘a-IIorscs,’ 18hl, p. 1^1 L Owen, ‘ Anatomy of V cit 

See also Corse (‘ Pliilosopli. brutes,’ vol. ili. p. Cg), 

Transact.’ 1799, p. on the 
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deor and antelopes, on the other hand, possess horns, 
and they rarely have canine teeth; and those, when 
present, are always of small size, so that it is doubt- 
ful whether they are of any service in their battles. 
In Antilopa moatana they exist only as rudiments in the 
young male, disappearing as he grows old ; and they 
are absent in the female at all ages ; but the females 
of certain other antelopes and of certain deer have 
been known occasionally to exhibit rudiments of these 
teeth.^^ Stallions have small canine teeth, which are 
either quite absent or ludimentary in the mare; but 
they do not appear to be used in fighting, for stallions 
bite with their incisors, and do not open their mouths 
wide like camels and guauacoes. Whenever the adult 
male possesses canines, now inefficient, whilst the 
female has cither none or more rudiments, we may 
conclude tliat the early male progenitor of the species 
was provided with efficient canines, wliic.li have been 
partially transferred to the females. The reduction of 
these teeth in the males seems to have followed from 
some change in their manner of lighting, often (but 
not in the horse) caused by the development of new 
weapons. 

Tusks and horns are manifestly of high importance 
to their possessors, for their development consumes 
much organised matter. A single tusk of the Asiatic 
elephant — one of the extinct wmolly species — and of 


See lUlppcll (in ‘I’roc. 
Zoolog. SotV Jan. 12, 18:3(), 
I'. 3) on the canines in deer and 
initelopes, with a note by Mr. 
Martin on a feinalt^ American 
er. See also Falconer 
I’nl'cont. Mcm(d*rs and Notes,’ 
'■"i. i. 1808, p. 5T(i) on canines 


in an adult female deer. In old 
males of (he musk-deer the 
canines (railus, ‘Spic. Zcolog.^ 
fasc. xiii. 1770, j.. U^) sometimes 
grow to the length of three 
inches, whilst in old li nial s a 
rudiment projects scarcely half 
ail inch above the gums. 
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the African elephant, have been known to weigh 
respectively 150, 1(50, and 180 pounds; and even 
greater weights liavc been given by some authors.^^ 
With doer, in which the horns are periodically renewed, 
the drain on the constitution must be greater; the 
horns, for instance, of the moose weigh from lifty to 
sixty pounds, and tliose of the extinct Irish elk from 
sixty to seventy pounds- tlie skull of the latter 
weighing on an average only five pounds and a quarter. 
Although the horns are not periodically renewed in 
sheep, yet tlioir development, in the opinion of many 
agriculturists, entails a sensible loss to the breeder. 
Stags, moreover, in escaping from beasts of prey are 
loaded with an additional woiglit for the race, and are 
greatly retarded in passing through a woody country. 
The moose, for instance, with horns extending five and 
a half feet from tip to tip, although so skilful in tlioir 
use that he will not touch or break a twig when walk- 
ing quietly, cannot act so dexterously whilst rusliiiig 
away from a pack of wolves. “During his progress lie 
“ holds his nosci u]), so as to lay the horns hoir/ontally 
“back; and in this attitude cannot see the ground 
distinctly.” The tips of the liorns of the great Irish 
elk were actually eight feet apart ! Whilst the lioriis 
are covered with velvet, which lasts with red-deer i‘or 
about twelve weeks, tliey are extremely sensitive to a 
blow ; so that in Germany the stags at this tinn' 
somewhat change tlioir habits, and avoiding don '* 

^M^'nicrson Menu '-lit, ‘ Ceylon, j)p. 2r>(), 2o7 ; on 

185!), vol. ii. I'. 275; Owen, the Jioi ns, ‘ Linid 

‘liriiisli Po.s^il Mainnial.V 18 IG, AVater,’ 1801), ]>. 118. Sre 
p. 2‘ir). Owen, ‘ Dritisli Pos.sil Maiinn iiV 

^ J(ic]iai(ls{jii, ‘PamiJi Dor. <>ii Die irisli elk, pp. 117, 
Aiuei'ieaiia,* on tlie nitn.se, A/fcs 
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forests, frequent young woods and low tliiekcts.'** 
These facts remind us that male birds liave acquired 
ornamental plumes at the cost of retarded flight, and 
other ornaments at the cost of some loss of power in 
their battles with rival mah's. 

With mammals, when, as is oil on th(3 case, the sexes 
difler in size, the males are almost always larger and 
stronger. 1 am informed by Mr. Goiild that this holds 
good ill a mai’kod manner with th(i marsupials of 
Australia, tlio iji:ih?s of which appear to continue grow- 
ing until an unusually late age. but the most extra- 
ordinary case is tliat of one of the seals [CdUorhiuus 
urdnus), a full-grown lemal(‘ weighing less than one- 
sixth of a full-grown male.'*'' Dr. <lill remarks tl.iat it 
is with the polyg;imoiis seals, the males of wliich are 
well known to light savagely togeiher, that the sexes 
difler mucli in size ; the nionogaiiious species diflering 
hut little. Whales also afford ^-vidence of tlio relation 
existing between the pugnacity of tlm niales ami their 
large size compared ^Yith that of the femalo ; tlie males 
ol’ the right-wiiales do not ilglir. together and they 
are not larger, hut railier smaller, than their females; 
on the other hand, male sperm-whales light much 
together, and their bodies are ‘‘ oitcui found scarred 
“ with the imprint of llieir rivals teeth,'' and tliey are 
double the size of the females. The greater strength 
of th(' male, as Hunter long ago r*unarked,'^‘ is invari- 

‘Fore.-'t: Cn'auins,’ by ul:M’r\(., Cagt. Ibyaiit. Lir. 
1 inner, iSbl, p. 00. tlill in ‘ I ho Amoiieaii Naiurah 

Set- I ho very inlorcstiiig Jan. IS71, Piol. Sluiirr 

paper hy Air. J. A. Allen in <*n il;e relativi' .-i:;. ofllie sexes ol 
‘hull. Mus. Comp. Zoolog. of \\i:ales, ‘ Aiuonean Naturalist,’ 
' 'ambridge, United ISlates,’ vol. dan. IST.'h 
'I. No 1. ]). d’iie weights •Animal Kemit-nn p. tO. 

^erc ascoilaiuod by a eaieiul 
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ably displayed in those parts of the body which are 
brought into action in fighting with rival males — for 
instance, in the massive neck of the bull. Male 
quadrupeds arc also more courageous and pugnacious 
than the females. There can be little doubt that 
these characters have been gained, partly through 
sexual selection, owing to a long series of victories, 
by the stronger and more courageous males over the 
weaker, and ])artly through the inherited effects of use. 
It is probable tliat the successive variations in strength, 
size, and courage, whether due to mere variability or 
to the effects of use, by the accumulation of which 
male quadrupeds have acquired these characteristic 
qualities, occurred rather late in life, and were con- 
sequently to a largo extent limited in their trans- 
mission to the same sex. 

From these considerations I was anxious to obtain 
information as to the Scotch deer-hound, the sexes of 
which differ more in size than those of any other breed 
(though bloodliouuds differ considerably), or than in 
any wild canine species known to me. Accordingly, 1 
applied to Mr. Cupplcs, well known for his succ(jss with 
this breed, who has weighed and measured many of lii^^ 
own dogs, and who has with great kindness collcchui 
for me the following facts from various sources. 
male dogs, measured at the shoulder, range from 
inches, which is low, to o3 or even 154 inches in heiglif ; 
and in weight from 80 pounds, wliicii is light, to 
])Ounds, or even more. The females range in Jieight from 
23 to 27, or even to 28 inches ; and in weiglit from 50 l<* 
70, or even 80 pounds.^^ Mr. Cupples concludes that from 

See al.M) Richardsuii’s Mueh valiinbUi iiifoniiation •'’« 

‘ Miinual on the Dog,’ p. 59. the Scottibli deer-liound 
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05 to 100 ]h)Uii(]h for tlie m;ile, and 70 For the feuuile, 
would be < 0 , safe average ; but iliere is reason to believ(i 
that formerly both sexes attained a greater weight. M r. 
Guppies has wciglicd puppies wlien a fortnight old ; in 
one litter the average weight of four males exceeded that 
of two females by six and a half ounces ; in another 
litter the average weight of four males exceeded that of 
one female by less than one ounce ; the same males wlieii 
three weeks old, exceeded the female by seven and a half 
ounces, and at the ago of six weeks by nearly fourteen 
ounces. Mr. Whight of Ycldersley House, in a letter 
to Mr. Guppies, says : ‘‘I have taken notes on the sizes 
and weights of jmppies of many litters, and as far as 
‘^my experience goes, dog-puppies as a rule diiier very 
‘‘ little from hitches till they arrive at about five or six 
■‘months old; and tlien the dogs begin to increase, 
gaining upon the bitclies botli in weight and size. 
“ .Vt birth, and for several weeks afterwards, a bitcli- 
“ puppy will occasionally be larger than any of tlie. 
‘‘dogs, but they are invariably beaten by them later.” 
Mr. McNeill, of Goloiisay, concludes that “ the males 
“do not attain their full gro\Ath till over two years 
“ old, thougli the females attain it sooner.” According 
to Mr. Guppies’ experience, male dogs goon growing in 
stature till they are from twelve to eigliteen months old, 
and in weight till from eighteen to twenty-four months 
old; whilst the females cease increasing in stature 
at the age of from nine to fourteen or fifteen months, 
and in weight at the age of from twelve to fifteen 

u^iven by Mr. McNeill, who tirst 1 liojie that Mr. Cnpples will 
' ailed attention t(],thc inequality keep to Ins intention of ])ublish- 
i'l size betwcou tb(’. sexes, in ing a full account and history of 
^‘•rope’s * Art of Deer Stalking.’ this famous breed. 
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months. From these various statements it is clear 
that tlie full difference in size between the male and 
female Scotch deer-hound is not acquired until rather 
late in life. Tlie males almost exclusively are used for 
coursing, for, as Mr. McNeill informs mo, the females 
have not suflicient strength and weight to pull down ;i 
full-grown deer. From the names used in old legends, 
it appears, as I hear from Mr. (hippies, that, at a very 
ancient period, the males were the most celebrated, ihe 
females being mentioned only as the mothers of famous 
dogs. Hence, during many generations, it is the mule* 
wliich has been cliieJly tested for strength, size, speed, 
and courage, and the best will havt^ been bred from. 
As, however, the males do not ailain their full dimeu 
sions until rather late in life, they will have tended, in 
accordance with the law ofbm indicated, to transuiit 
their characters to their male offspring alone » and tlnis 
the great inequality in size betwe(ui tlie sexes of flic 
S(*otch de(M'-houud may probably be accounted for. 

The males of some few quadrupcals possess organs or 
parts dev(do|)ed solely as a means of defence against 
th(3 attacks of olhci' male Some kinds of deer us(', c- 
we have scon, the up])ei: branches of their horns ehiotl'. 
or exclusively for (hffending themselves; and the Oryx 
antelope, as I am informed hy Mr. Bartlett, foiic(‘s 
most skilfully with his long, gently curved horns; ffii 
these arc likewise used as organs of offence, 
same observer j’omarks tliat rhinoceroses in figliticy 
parry each other’s sidelong blows with their Itm !: , 
which clatter loudly together, as do^ the tusks of ho;!! y 
Although wild hoars fight desperately, they selJeay 
according to Ihvlini, receive fatal wounds, as the hlo .s 
fall on each otiicr’s tusks, or on the layer of gvisily 
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skin covering tlie shoulder, called hy the German 
hunters, the shield ; and here we have a part specially 
modified for defence. With hoars in the prime of life 
(see fig. 65) the tusks in the lower jaw are used for 
fighting, but they become in old age, as Brelim states, 
so much curved inwards and upwards over the snout 
that they can no longer be used in tliis way. They 
may, however, still serve, and even more effectively, as a 
means of defence. In compensation for the loss of the 
lower tusks as weapons of ofreuc(‘, those in the upper 
jaw, which always pro- , 
ject a little laterally, 
increase in old age so 

curve so much upwards 

so dangerous to man as ^ 

()7ie at the age of six or 

-i ■% 39 

seven years, I j.r dr, I.r (^duiiK u wiM boar, in prime 


r <1 /• n < I n:e iircin isronin \ 

In the lull-grown 

male Babirusa pig of Celebes (fig. 66), the lower tusks 
are formidable weapons, like those of the European boar 
in the prime of life, whilst the upper tusks are so long 
and have their points so much curled inwards, sometimes 
even touching the forehead, that they are utterly useless 
as weapons of attack. They more nearly resemble horns 
than teeth, and are so manifestly useless as teeth that 
Ihe animal was foy^norly supposed to rest lus head by 
hooking them on to a branch! Their convex surfaces, 
however, if the lu'ad were ludd a little laterally, would 

^ Prohni, ‘ 'I’lik'ilcbi n,’ i>. ii. s«. 7‘.ie-7UC. 


IltM-l "f ('’ntiiim ii w iM boar, in I'rlme 
< t h:e Hrohin \ 
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serve as an oxeclleiit guard ; and lienee, perliaps, it is 
that in old animals they “ are generally broken ofT, as 
“if by fighting/’"*'^ Here, then, wc have the curious 
case of the upper tusks of the Ibibirusa regularly 
assuming during the prime of life a structure which 
apparently renders them fitted only for defence; 



FIr. go. Skull nf ilie B.v1iiriiHa I'iir i^fruin W.illaee’B ‘ M.iliy Archipelago’) 


whilst in the European hoar the lower tusks assume ni 
a h^ss degree and only during old age nearly tlic saiie^ 
form, and then serve in like piaiiiicr solely 
defence. 

^ Sc; Mr. Walliicc’s interest.- .Mctiy Aiclii[)cla^o,’ 1800, 
iiig account of this animal, ‘ The p. 435. 


Jhap. XVII. MAMMALS MLANS OF DFFKXCF. TO,*] 

111 tlie wart-hoi!; (Fharochoerus mthiopicnSy fig. 67) 
'.lie tusks in the upper jaw of tlie male curve u] awards 
luring the prime of life, and from being pointed serve 
IS formidable weapons. Tlie tusks in the lower jaw 
ire sharper than those in the upper, but from their 
shortness it seems hardly possible that tliey can be 
ised as weapons of attack. Tliey must, however, 
greatly strengthen those in the upper jaw, from being 



t;7. lle.i'l of female /I'rhioprm wart-lmp;, from • l’r.>o. /ool. S-'C.' 1SG9, Blit‘N\iiig 
the characters tli • male, thomih un a redu- ed seal . 

\ H. Wlien the engraving was first made, 1 und.-r the imjiressiou that it rei-re- 
sente. 1 the mal'. 

abound so as to fit closely against their bases. Neither 
upper nor the lower tusks appear to have heeii 
specially modified to act as guards, though no doubt 
tiiey are to a certain extent used for this purpose. 
b)iit the wart-hog is not destitute of other spt'cial 
lucana of protection, for it has, on each side of the face, 
I’ciieath the eyes, a rather stiff, yet flexible, cartilagin- 
oblong pad (fig. 67), which projects two or three 
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inches outwards ; and it appeared to Mr. Bartlett and 
myself, when viewing the living animal, that these 
pads, when struck from beneath by the tusks of an 
opponent, would be turned upwards, and would thus 
admirably protect the somewhat prominent eyes. I 
may add, on the authority of Mr. Bartlett, that these 
boars when fighting stand directly face to face. 

Lastly, the African river-hog {Potomochoerus 'penicil- 
latus) has a hard cartilaginous knob on each side of the 
face beneath the eyes, which answers to the flexible 
pad of the wart-hog ; it has also two bony prominences 
on the upper jaw above the nostrils. A boar of this 
species in the Zoological Gardens recently broke into 
the cage of the wart-hog. They fought all night long, 
and were found in the morning much exhausted, but 
not seriously wounded. It is a significant fact, as 
shewing the purposes of the above-described projections 
and excrescences, that these were covered with blood, 
and were scored and abraded in an extraordinary 
manner. 

Although the males of so many members of the pig 
family are provided with weapons, and as we have just 
seen with means of defence, these weapons seem to 
have been acquired within a rather late geological 
period. Dr. Forsyth Major specifies several mioceiie 
species, in none of which do the tusks appear to 
have been largely developed in the males ; and Prof 
Kiitimeyer was formerly struck with this same fact. 

The mane of the lion forms a good defence against 
the attacks of rival lions, the one ganger to which he is 
liable ; for the males, as Sir A. Smith informs 
engage in terrible battles, and a young lion dares not 
‘ Atti della Soc. Ttaliana di Sc. Nat.* 1873, vol. xv, fasc. iv. 
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approach an old one. In 1857 a tiger at Bromwich 
broke into the cage of a lion and a fearful scone ensued : 
“ the lion’s mane saved his neck and head from being 
'*much injured, but the tiger at last succeeded in 

ripping up his belly, and in a few minutes he was 
“ dead.” The broad ruff round the throat and chin 
of the Canadian lynx {Felis eanadensis) is much longer 
in the male than in the female ; but whether it serves 
as a defence I do not know. Male seals are well 
known to fight desperately together, and the males of 
certain kinds (Otaria jubatay^ have great manes, 
whilst the females have small ones or none. The 
male baboon of the Cape of Good Hope {Gynocephalm 
porcarius) has a much longer mane and larger canine 
teeth than the female ; and the mane probably serves 
as a protection, for, on asking the keepers in the 
Zoological Gardens, without giving them any clue to 
my object, whether any of the monkeys especially 
attacked each other by the nape of the neck, I was 
answered that this was not the case, except with the 
above baboon. In the Hamadryas baboon, Ehrenberg 
compares the mane of the adult male to that of a 
young lion, whilst in the young of both sexes and in 
the female the mane is almost absent. 

It appeared to me probable that the immense woolly 
mane of the male American bison, which reaches 
almost to the ground, and is much more developed in 
the males than in the females, served as a protection 

^ ‘The Timea,’ Nov. 10th, 100. Mr. J. A. Allen, in the 

1857. In regard to the Canada ]»aper above qiioteti (p. 76), 
lynx, see Audubon and Bach- doubts whether the hair, which 
man, ‘Quadrupeds of North is longer on the neck in the 
America,’ 1846, ]> 139. male than in the female, de- 

^ Dr. Muvic, on Otaria, serves to be called a mane. 

‘ Proc. Zoolog. Soc.* 1869, p. 
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to them in their terrible battles ; but an experienced 
hunter told Judge Caton that lie had never observed 
anything which favoured this belief. The stallion has 
a thicker and fuller mane than the mare ; and I have 
made particular inquiries of two great trainers and 
breeders, who have had charge of many entire horses, 
and am assured that they 'invariably endeavour to 
“ seize one another by the neck.” It does not, how> 
ever, follow from the foregoing statements, that when 
the hair on the neck serves as a defence, that it was 
originally developed for this purpose, though this is 
probable in some cases, as in that of the lion. I am 
informed by Mr. McNeill that the long hairs on the 
throat of the stag {Cervus elaphu^ serve as a great 
protection to him when hunted, for the dogs generally 
endeavour to seize him by the throat; but it is not 
probable that these hairs were specially developed for 
this purpose ; otherwise the young and the females 
would have been equally protected. 

Choice in Pairing by either Sex of Quadrupeds . — 
Before describing in the next chapter, the differences 
between the sexes in voice, odours emitted, and orna- 
ments, it will be convenient here to consider whether 
the sexes exert any choice in their unions. Does the 
female prefer any particular male, either before or 
after the males may have fought together for supremacy; 
or does the male, when not a polygamist, select any 
particular female? The general impression amongst 
breeders seems to be that the male accepts any female ; 
and this owing to his eagerness, is, in most cases, 
probably the truth. Whether the femal^i as a general 
rule indifferently accepts any male is much more 
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doubtful. In the fourteenth chapter, on Birds, a 
considerable body of direct and indirect evidence was 
advanced, shewing that the female selects her partner ; 
and it would be a strange anomaly if female quadru- 
peds, which stand higher in the scale and have higher 
mental powers, did not generally, or at least often, 
exert some choice. The female could in most cases 
escape, if wooed by a male that did not please or 
excite her; and when pursued by several males, as 
commonly occurs, she would often have the opportu- 
nity, whilst they were fighting together, of escaping 
with some one male, or at least of temporarily pairing 
with him. This latter contingency has often been 
observed in Scotland with female red-deer, as I am 
informed by Sir Philip Egerton and others.'*^ 

It is scarcely possible that much should be known 
about female quadrupeds in a state of nature making 
any choice in their marriage unions. The following 
curious details on the courtship of one of the eared 
seals {Gallorliinus ursinus) are given on the autliority 
of Capt. Bryant, who had ample opportunities for 
observation. He says, ‘‘ Many of the females on their 
“ arrival at the island where they breed appear desirous 
“ of returning to some particular male, and frequently 
“ climb the outlying rocks to overlook the rookeries, 
“calling out and listening as if for a familiar voice. 
“ Then changing to another place they do the same 

** Mr. Boner, in his excellent “ trophy after trophy.” Ex- 
description of the habits of the actly the same thins; occurs 
rod-deer in Germany (‘Forest with seals, see Mr. J. A. Allen, 
Groaturcs,' 1861, p. 8 b) says, ibid. p. 100. 

while the stag is ciefending his Mr. J. A. Allen in ‘Bull, 

^‘rights against one intruder, Mug. Comp. Zoolog. of Cam- 
“ another invades ''the sanctuary bridge, United Sfates,' vol. ii. 

his harem, and carries off No. 1. p. 99. 
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“ again .... As soon as a female reaches the shore, 
“ the nearest male goes down to meet her, making 
‘meanwhile a noise like the clucking of a hen to her 
“ chickens. He hows to her and coaxes her until he 
“ gets between her and the water so that she cannot 
“ escape him. Then his manner changes, and with a 
“ harsh growl he drives her to a place in his harem. 
“ This continues until the lower row of harems is 
“nearly full. Then the males higher up select the 
“ time when their more fortunate neighbours are off* 
“ their guard to steal their wives. This they do by 
“ taking them in their mouths and lifting them over 
“ the heads of the other females, and carefully placing 
“ them in their own harem, carrying them as cats do 
“ their kittens. Those still higher up pursue the same 
“ method until the whole space is occupied. Frequently 
“ a struggle ensues between two males for the posses- 
“ sion of the same female, and both seizing her at once 
“pull her in two or terribly lacerate her with their 
“ teeth. When the space is all filled, the old malo 
“ walks around com})lacently reviewing his family, 
“scolding those who crowd or disturb the others, ami 
“ fiercely driving off all intruders. Tliis surveillance 
“ always keeps him actively occupied.” 

As so little is known about the courtship of animals 
in a state of nature, I have endeavoured to discover 
how far our domesticated quadrupeds evince any 
choice in their unions. Dogs ofler the best oppor- 
tunity for observation, as they are carefully attended 
to and well understood. Many breeders have exf)ress(3d 
a strong opinion on this head. T^hus, Mr. Mayhew 
remarks, “ The females are able to bestow their 
“affections; and tender recollections are as poleni 
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“over them as they are known to.be in other cases, 
“where higher animals are concerned. Bitches are 
“ not always prudent in their loves, but are apt to 
“ fling themselves away on curs of low degree. If 
“ reared with a companion of vulgar appearance, there 
“ often springs up between the pair a devotion which 
“no time can afterwards subdue. The passion, for 
“ such it really is, becomes of a more than romantic 
“ endurance.” Mr. Mayhew, who attended chiefly to 
the smaller breeds, is convinced that the females are 
strongly attracted by males of a large size.'^® The 
well-known veterinary Blaine states that his own 
female pug became so attached to a spaniel, and a 
female setter to a cur, that in neither case would they 
pair with a dog of their own breed until several weeks 
had elapsed. Two similar and trustworthy accounts 
liave been given me in regard to a female retriever 
and a spaniel, both of which became enamoured with 
terrier-dogs. 

^Ir. Guppies informs me that he can personally 
vouch for the accuracy of the following more remark- 
able case, in which a valuable and wonderfully- 
intelligent female terrier loved a retriever belonging 
to a neighbour to such a degree, that she had often 
to be dragged away from him. After their permanent 
separation, although repeatedly shewing milk in her 
teats, she would never acknowledge the courtship of 
any other dog, and to the regret of her owner never 
bore puppies. Mr. Guppies also states, that in 1868, 

a female deerhound in his kennel thrice produced 

» 

‘ Dogs ; their Mauageineiit/ (Quoted by Alex. Walker 

K. MaylicWjM.lbO.V.S., 2ad ‘On Intermarriage,* 1838, p. 

1804, pp. 187-102. 27() ; see also p. 2 14. 
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puppies, and on .each occasion shewed a marked 
preference for one of the largest and handsomest, but 
not the most eager, of four deerhounds living with her, 
all in the prime of life. Mr. Guppies has observed 
that the female generally favours a dog whom she haH 
associated with and knows ; her shyness and timidity 
at first incline her against a strange dog. The male, 
on the contrary, seems rather inclined towards strange 
females. It appears to be rare when the male refuses 
any particular female, but Mr. Wright, of Yeldersley 
House, a great breeder of dogs, informs me that he 
has known some instances ; he cites the case of one of 
his own deerhounds, who would not take any notice of 
a particular female mastiflf, so that another deerhound 
had to be employed. It would be superfluous to give, 
as I could, other instances, and I will only add that 
Mr. Barr, who has carefully bred many bloodhoundy, 
states that in almost every instance particular indi- 
viduals of opposite sexes shew a decided preference 
for each other. Finally, Mr. Guppies, after attending 
to this subject for another year, has written to me, “ I 
“ have had full confirmation of my former statement, 
that dogs in breeding form decided preferences for 
‘^each other, being often influenced by size, briglit 
‘‘ colour, and individual characters, as well as by tlio 
“ degree of their previous familiarity.” 

In regard to horses, Mr. Blenkiron, the greatest 
breeder of race-horses in the world, informs me that 
stallions are so frequently capricious in their choice, 
rejecting one mare and without any apparent cause 
taking to another, that various artifices have to he 
habitually used. The famous Monarque, for instance, 
would never consciously look at tlio dam of Gladiiiieur, 
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and a trick had to be practised. We can partly see 
the reason why valuable race-horse stallions, which are 
in such demand as to be exhausted, should be so 
particular in their choice. Mr. Blenkiron has never 
known a mare reject a horse ; but this has occurred in 
Mr. Wright's stable, so that the mare had to be 
cheated. Prosper Lucas quotes various statements 
from French authorities, and remarks, “On voit des 
“ etalons qui s’eprennent d'une jumeiit, et negligent 
“ toutes les autres." He gives, on the authority of 
Baelen, similar facts in regard to bulls; and Mr. H. 
Reeks assures me that a famous short-horn bull 
belonging to his father “invariably refused to be 
“ matched with a black cow." Hoffberg, in describing 
the domesticated reindeer of Lapland says, “ Foeminse 
“ majores et fortiores mares prae caeteris admittunt, ad 
“eos confugiunt, a junioribus agitatee, qui hos in 
“fugam conjiciimt." A clergyman, who has bred 
many pigs, asserts that sows often reject one boar and 
immediately accept another. 

From these facts there can be no doubt that, with 
most of our domesticated quadrupeds, strong individual 
antipathies and preferences are frequently exhibited, 
and much more commonly by the female than by the 
male. This being the case, it is improbable that the 
unions of quadrupeds in a state of nature should * be 
left to more chance. It is much more probable that 
tlie females are allured or excited by particular males, 
who possess certain characters in a higher degree than 
other males; but what these characters are, we can 
seldom or never discover with certainty. 

‘Trait4 de I'H^red. Nat.* ‘ Anupnitates Acad.* vol. iv, 
toil), ii. 1850, p. 295. 1788, p. 160. 

^ 3f 
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CHAPTER XVIIl. 

Secondary Sdxual Characters of Mammals — 
continued. 

Voice — lieinarkable sexual peculiarities in seals—Odour — Develop- 
ment of tlie liair — Colour of the h,air and skin — ^Anomalous 
case of the female being more ornamented tlum the male — 
Colour and ornaments duo to sexual selection — Colour acquired 
for the sake of protection — Colour, though common to both 
sexes, often due to sexual selection — On the disappearance of 
spots and stripes in adult quadrupeds — On the colours and 
ornaments of the Quadrumana — Summary. 

Quadrupeds use their voices for various purposes, as a 
signal of danger, as a call from one member of a troop 
to another, or from the mother to her lost offspring, 
or from the latter for protection to their mother; 
but such uses need not here be considered. We arc 
concerned only with the difference between the voices 
of the sexes, for instance between that of the lion and 
lioness, or of the bull and cow. Almost all male 
animals use their voices much more during tlio 
rutting-season than at any other time; and some, as 
the giraffe and porcupine,^ are said to be completed y 
mute excepting at this season. As the throats (i.e. tKo 
larynx and thyroid bodies^) of stags periodically 
become enlarged at the beginning of the breeding 
season, it might be thought that their powerful voicen 

^ Owen, ‘ Anatomy of Verte- ^llSd. p. 695. 

brates,* vol. iii. p. GS5. 
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must be somehow of high importance to them; but 
this is very doubtful. From information given to me 
by two experienced observers, Mr. ]\lcNeill and Sir P. 
Egerton, it seems that young stags under three years 
old do not roar or bellow ; and that the old ones begin 
bellowing at the commencement of the breeding-season, 
at first only occasionally and moderately, whilst they 
restlessly wander about in search of the females. 
Their battles are prefaced by loud and prolonged 
bellowing, but during the actual conflict they are 
silent. Animals of all kinds which habitually use 
their voices utter various noises under any strong 
emotion, as when enraged and preparing to fight ; but 
this may merely be the result of nervous excitement, 
which leads to the spasmodic contraction of almost all 
the muscles of the body, as when a man grinds his 
teeth and clenches his fists in rage or agony. No 
doubt stags challenge each other to mortal combat by 
bellowing ; but those with the more powerful voices, 
unless at the same time the stronger, better-armed, 
and more courageous, would not gain any advantage 
over their rivals. 

It is possible that the roaring of the lion may be 
of some service to him by striking terror into his 
adversary; for when enraged he likewise erects his 
mane and thus instinctively tries to make himself 
appear as terrible as possible. But it can hardly be 
supposed that the bellowing of the stag, even if it be 
of service to him in this way, can have been important 
enough to have led ^ to the periodical enlargement of 
the throat. Some writers suggest that the bellowing 
Borves as a caU to the female; but the experienced 
observers above quoted inform me that female deer do 
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not search for the male, though the males search 
eagerly for the females, as indeed might be expected 
from what we know of the habits of other male 
quadrupeds. The voice of the female, on the other 
hand, quickly brings to her one or more stags, ^ as is 
well known to the hunters who in wild countries 
imitate her cry. If we could believe that the male 
had the power to excite or allure the female by his 
voice, the periodical enlargement of his vocal organs 
would be intelligible on the principle of sexual selec- 
tion, together with inheritance limited to the same 
sex and season ; but we have no evidence in favour of 
this view. As the case stands, the loud voice of the 
stag during the breeding-season does not seem to be of 
any special service to him, either during his courtship 
or battles, or in any other way. But may we not 
believe that the frequent use of the voice, under the 
strong excitement of love, jealousy, and rage, continued 
during many generations, may at last have produced 
an inherited effect on the vocal organs of the stag, as 
well as of other male animals? This appears to me, 
in our pre.sent state of knowledge, the most probable 
view. 

The voice of the adult male gorilla is tremendous, 
and he is furnished with a laryngeal sack, as is tlie 
adult male orang,'* The gibbons rank among tlie 
noisiest of monkeys, and the Sumatra species {Hi/lo- 
hates syndactylus) is also furnished with an air sack; 
but Mr. Blyth, who has had opportunities for observ:! 
tion, does not believe that the male is noisier than ilio 

^ Scu, for instance, Major VV. reindeer. 

Ross King (‘The {Sportsman in *()w(*n, ‘Anatomy of Verle 
Canada,* 1866, pp. 53, 131) on brates,’ vol. ii\. p. 600. 
the habits of the moose and wild 
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female. Hence, these latter monkeys probably use 
their voices as a mutual call ; and this is certainly the 
case with some quadrupeds, for instance the beaver.^ 
Another gibbon, the H. ar/ilis, is remarkable, from 
having the power of giving a complete and correct 
octave of musical notes,® which we may reasonably 
suspect serves as a sexual charm ; but I shall have to 
recur to this subject in the next chapter. The vocal 
organs of the American Mycetes caraija are one-third 
larger in the male than in the female, and are wonder- 
fully powerful. These monkeys in warm weather 
make the forests resound at morning and evening with 
their overwhelming voices. The males begin the 
dreadful concert, and often continue it during many 
liours, the females sometimes joining in with their 
less powerful voices. An excellent observer, Keiiggcr,^ 
could not perceive that they were excited to begin by 
any special cause; ho thinks that, like many birds, 
they delight in their own music, and try to excel each 
other. Whether most of the foregoing monkeys have 
acquired their powerful voices in order to beat their 
rivals and charm the females— or whether the vocal 
organs have been strengthened and enlarged through 
the inherited effects of long-continued use without any 
particular good being thus gained — I will not pretend 
to say ; but the former view, at least in the case of the 
Hylohates agilis, seems the most probable. 

I may here mention two very curious sexual pecu- 
liarities occurring in seals, because they have been 

“Mr. Green, in ‘uVnnal (if Mamm. Auimals,’ 1841, p. 431. 
Linn. Soc.* vol. x. Zoology, 1800, ^ ‘ iNaturgescliiclite der Siiuge- 

11 . 362. thieve von Paraguay,’ 1830, ss. 

®C. L. Martin, ’General Intro- 15, 21. 
iluction to the Nat. Hist, of 
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supposed by some writers to aflfect the voice. The 
nose of the male sea-elephant {Macrorhinm probos- 
cideus) becomes greatly elongated during the breeding- 
season, and can then be erected. In this state it is 
sometimes a foot in length. The female is not thus 
provided at any period of life. The male makes a 
wild, hoarse, gurgling noise, which is audible at a 
great distance and is believed to be strengthened by 
the proboscis ; the voice of the female being different. 
Lesson compares the erection of the proboscis, with 
the swelling of the wattles of male gallinaceous birds 
whilst courting the females. In another allied kind of 
seal, the bladder -nose (Ctfdopliora cristata), the head is 
covered by a great hood or bladder. This is supported 
by the septum of the nose, which is produced far 
backwards and rises into an internal crest seven inches 
in height. The hood is clotljed with short hair, and is 
muscular ; it can he inflated until it more than equals 
the whole head in size ! The males when rutting, 
fight furiously on the ice, and their roaring “ is said to 
“ be sometimes so loud as to be heard four miles olf.' 
When attacked they likewise roar or bellow; and 
whenever irritated the bladder is inflated and quivers. 
Some naturalists believe that the voice is thus 
strengthened, but various other uses have been 
assigned to this extraordinary structure. Mr. li. 
13rown thinks that it serves as a protection against 
accidents of all kinds \ but this is not probable, for, as 
I am assured by Mr. Lamont who killed 600 of thest^ 
animals, the hood is rudimentary iq the females, and it 
is not developed in the males during youth.** 

*Oii the sea-elephant, see an Class. Hist. A at.* tom. xiii. i 
article by Lesson, in ‘Diet. 418. For the Cystophora, 
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Odour , — With some animals, as with the notorious 
skunk of America, the overwhelming odour which they 
emit appears to serve exclusively as a defence. With 
shrew-mice (Sorex) both sexes possess abdominal scent- 
glands, and there can belittle doubt, from the rejection 
of their bodies by birds and beasts of prey, that the 
odour is protective ; nevertheless, the glands become 
enlarged in the males during the breeding-season. In 
many other quadrupeds the glands are of the same 
size in both sexes,® but their uses are not known. In 
other species the glands are confined to the males, or 
are more developed than in the females ; and they 
almost always become more active during the rutting- 
season. At this period the glands on the sides of the 
face of the male elephant enlarge, and emit a secretion 
having a strong musky odour. The males, and rarely 
the females, of many kinds of bats have glands and 
protrudable sacks situated in various parts ; and it is 
believed that these are odoriferous. 

The rank eflluvium of the male goat is well known, 
and that of certain male deer is wonderfully strong 
and persistent. On the banks of the Plata I perceived 
the air tainted with the odour of the male Gerims 
cauipestris, at halt a mile to leeward of a herd; and a 


Stemmatopus, see Dr. Dekay, 
‘Annals of [.^Tcum of Nafc. 
Hist. Kow York; vol. i 1824, 
p. 94. i’ennant has also col- 
lected information from the 
.''Calers on this animal. The 
fullest account is i;iven by Mr. 
brown, in ‘ Proc. Zoo’og. ISoc.’ 
18(18, p. 436. 

® As with tbc castorcuin of the 
beaver, see Mr. ?j. 11. Morgan’s 
most interesting work, ‘ The 


American Beavci,’ 18G8, p. 300. 
Tallas (‘ Sj)ic. Zoolog.’ fasc. viii. 
1779, p. 23) bas well discus^'ed 
the odoriferous glands of mam- 
mals. Owen (‘Anat. (4 Verte- 
brates; vol. iii. p. (jM) also 
gives an account of these glauds, 
includiug those of tbc elephant, 
and (p. 763) those of shrew'-mico. 
On Bats, Mr. Dobson in * Proc. 
Zoolog. Soc.’ 1873, p. 241. 
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silk handkerchief, in which I carried home a skin, 
though often used and washed, retained, when first 
unfolded, traces of the odour for one year and seven 
months. This animal does not emit its strong odour 
until more than a year old, and if castrated whilst 
young never emits it.^" Besides the general odour, 
permeating the whole body of certain ruminants (for 
instance. Bos rnoschatns) in the breeding-season, many 
deer, antelopes, sheep, and goats possess odoriferous 
glands in various situations, more especially on their 
faces. The so-called leaj-sacks, or suborbital pits, coiiu* 
under this liead. These glands secrete a semi-fluid 
fetid matter which is sometimes so copious as to stain 
the wliole face, as I have myself seen in an antelope. 
They are ‘^usually larger in the male tlian in the 
female, and their development is chocked by castra- 
tion.”^^ According to Desmarest Uioy are altogetlnn- 
absent in the female of AntiJoiw, snJxjutturosa, Hence, 
there can bo no doubt that they stand in close relation 
with the reproductive functions. They are also some 
times present, and sometimes absent, in nearly allied 
forms. In the adult male musk-deer (Moschus mosclii- 
ferus), a naked sjmcc round the tail is bedewed with an 
odoriferous fluid, whilst in the adult female, and in the 
male until two years old, this space is covered witli 
hair and is not odoriferous. The proper musk-sack of 
this deer is from its position necessarily confined to tin* 
male, and forms an additional scent-organ. It is a 

Ri'iigger, ‘ Naturgeschiclite also Dr. Murio’s observations 
der Saugethiere von baragiiay,’ on these glands in the ‘ IVoc. 
1830,8.355. This observer also Zoolog. « Soc.’ 1870, p. 3i0. 
gives some curious particulars in Desmarest, On the AntUoj}< 
regard to the odour. svhjutturosa, ‘ Mamnnilogi^ ? 

“ Owen, ‘Anatomy ol' Verte- 1820, p. 456. ‘ 
brates,* vol. iii. p. 032. See 
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singular fact that the matter secreted by tliis latter 
gland, does not, according to Pallas, change in consis- 
tence, or increase in quantity, during the rutting- 
season; nevertlieless this naturalist admits that its 
presence is in some way connected with the act of 
reproduction. He gives, however, only a conjectural 
and unsatisfactory explanation of its use.^^ 

In most cases, when only the male emits a strong 
odour during the breeding-season, it probably serves 
to excite or allure tlie female. We must not judge on 
this head by our own taste, for it is well known that 
rats are enticed by certain essential oils, and cats by 
valerian, substances far from agreeable to us; and that 
dogs, though they will not eat carrion, sniff and roll on 
it. From the reasons given when discussing the voice 
of the stag, we may reject the idea tliat the odour 
serves to bring the females from a distance to the 
males. Active and long-continued use cannot hero 
have come into play, as in the case of tlie vocal organs. 
The odour emitted must be of considerable importance 
to the male, inasmuch as large and complex glands, 
furnished with muscles for everting the sack, and for 
closing or opening the orifice, have in some cases been 
developed. The development of these organs is in- 
telligible through sexual selection, if the most 
odoriferous males are the most successful in winning 
the females, and in leaving olfspring to inherit their 
gradually perfected glands and odours. 

Develoiyment of tlie Hair . — We have seen that male 
quadrupeds often have the hair on their necks and 

Pallas, ‘ Spi6ilegia Zoolog.’ liiis, ‘ Diet. Class, d'llist. Nat.* 
tasc. xiii. 1790, p. 24 ; Desmou- turn. iii. p. 686. 
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shoulders much more developed than the females ; and 
many additional instances could be given. This some- 
times serves as a defence to the male during his 
battles ; but whether the hair in most cases has been 
specially developed for this purpose, is very doubtful. 
We may feel almost certain that this is not the case, 
when only a thin and narrow crest runs along the 
back ; for a crest of this kind would afford scarcely any 
protection, and the ridge of the back is not a place 
likely to be injured; nevertheless such crests are 
sometimes confined to the males, or are much more 
developed in them than in the females. Two antelopes, 
the Tragelaphus scriptus^^ (see fig. 70, p. 324) and 
Portax picta may be given as instances. When stags, 
and the males of the wild goat, are enraged or terrified, 
these crests stand erect but it cannot be supposed 
that they have been developed merely for the sake of 
exciting fear in their enemies. One of the above-named 
antelopes, the Portax picta, has a large well-defined 
brush of black hair on the throat, and this is much 
larger in the male than in the female. In the Am- 
motragus tragelaplms of North Africa, a member of the 
sheep-family, the fore-legs are almost concealed by an 
extraordinary growth of hair, which depends from the 
neck and upper halves of the legs ; but Mr. Bartlett 
does not believe that this mantle is of the least use to 
the male, in whom it is much more developed than iu 
the female. 

Male quadrupeds of many kinds differ from the 

t 

“ Dr. Gray, ‘ Gleanings from ‘ Transact. Ottawa Acad. N.it. 
the Menagerie at Knowsley/ pi. Sciences,’ 18G8, i^p. 36, 40 , 
28. Blylh, ‘ Land* and Water,’ 

Judge Caton on the Wapiti, Capra xgagrus, 1867, p. 37. 
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females in having more hair, or hair of a different 
character, on certain parts of their faces. Thus the 
bull alone has curled hair on the forehead.^® In three 
closely-allied sub-genera of the goat family, only the 
males possess beards, sometimes of large size ; in two 
other sub-genera both sexes have a beard, but it dis- 
appears in some of the domestic breeds of the common 
goat ; and neither sex of the Hemitragus has a heard. 
In the ibex the beard is not developed during the 
summer, and it so small at other times that it may 
be called rudimentary.^® With some monkeys the 
beard is confined to the male, as in the orang ; or is 
much larger in the male than in the female, as in the 
Myeetes caraya and Pitheoia satanas (fig. 68). So it 
is with the whiskers of some species of Macaous,^’ and, 
as we have seen, with the manes of some species of 
baboons. But with most kinds of monkeys the various 
tufts of hair about the face and head are alike in both 
sexes. 

The males of various members of the ox family 
(Bovidae), and of certain antelopes, are furnished with 
a dewlap, or great fold of skin on the neck, which is 
much less developed in the female. 

Now, what must we conclude with respect to such 
sexual differences as these ? No one will pretend that 
the beards of certain male goats, or the dewlap of the 
bull, or the crests of hair along the backs of certain 
male antelopes, are of any use to them in their ordinary 
habits. It is possible that the immense beard of the 

“ * Hunter’s Essays and Ob- part iii. 1852, p. 141. 
servations,’ edited by Owen, Renjrger, ' Saugethiere,’ &c. 

1861, vol. i. p. 236. s. 14 ; Desmarest, * Mamma- 

“ See Dr. Gtay’s * Oat. of logie,* p, 

Mammalia in British Museum,’ 
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male Pithecia, and the large beard of the male orang, 
may protect their throats when fighting; for the 
keepers in the Zoological Gardens inform me that 
many monkeys attack each other by the throat ; but 
it is not probable that the beard has been developed 
for a distinct purpose from that served by the whiskers, 




Fig. 68. Pithecia satanas. male (frou> Brebm). 

moustache, and other tufts of hair on the face ; and no 
one will suppose that these are useful as a protection. 
Must we attribute all these appendages of hair or skin 
to mere purposeless variability in the male? It cannot 
be denied that this is possible ; for in many domesti- 
cated quadrupeds, certain characters, apparently not 
derived through reversion from any wild parent fonn. 
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are confined to the males, or are more developed in 
them than in the females — for instance, the hump on 
the male zebu-cattle of India, the tail of fat-tailed 
rams, the arched outline of the forehead in the males 
of several breeds of sheep, and, lastly, the mane, the 
long hairs on the hind legs, and the dewlap of the 
male of the Berbura goat.'® The mane, which occurs 
only in the rams of an African breed of sheep, is a 
true secondary sexual character, for, as I hear from 
Mr. Win wood Keade, it is not developed if the animal 
be castrated. Although we ought to be extremely 
cautious, as shewn in my work on ‘Variation under 
Domestication,’ in coiududing that any character, even 
with animals kept by semi-civilised people, has not 
been subjected to selection by man, and thus aug- 
mented, yet in the cases just specified this is 
improbable ; more especially as the characters are 
confined to the males, or are more strongly developed 
in them than in tlie females. If it were positively 
known that the above African ram is a descendant of 
the same primitive stock as the other breeds of sheep, 
and if the Berbura male-goat with his mane, dewlap, 
&c., is descended from the same stock as other goats, 
then, assuming that selection has not been applied to 
these characters, they must be due to simple variability, 
together with sexually-limited inheritance. 

Hence it appears reasonable to extend this same view 
to all analogous cases with animals in a state of nature. 
Nevertheless I cannot persuade myself that it generally 

See the ehiipters on these tice of selection by semi-civilised 
several animals in vol 1. of ray people. For the Berbura goat, 
‘Variation of Animals under see Dr. Gray, ‘ Catalogue,* ibid. 
Domestication;'* also vol. ii, p. p. 157. 

73 ; also chap. xx. on the prac- 
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holds good, as in the case of the extraordinary develop- 
ment of hair on the throat and fore-legs of the male 
Ammotragus, or in that of the immense beard of the 
male Pithecia. Such study as I have been able to give 
to nature makes me believe that parts or organs which 
are highly developed, were acquired at some period for 
a special purpose. With those antelopes in which the 
adult male is more strongly-coloured than the female, 
and with those monkeys in which the hair on the face 
is elegantly arranged and coloured in a diversified 
manner, it seems probable that the crests and tufts of 
hair were gained as ornaments ; and this I know is the 
opinion of some naturalists. If this be correct, there 
can be little doubt that they were gained or at least 
modified through sexual selection; but how far the 
same view may be extended to other mammals is 
doubtful. 

Colour of the Hair and of the Naked Shin . — I will 
first give briefly all the cases known to me of male 
quadrupeds differing in colour from the females. With 
Marsupials, as I am informed by Mr. Gould, the sexes 
rarely differ in this respect ; but the great red kangaroo 
offers a striking exception, ‘‘ delicate blue being the 
“ prevailing tint in those parts of the female which in 
‘‘the male are red.”^® In the Didelphis opossum of 
Cayenne the female is said to be a little more red than 
the male. Of the Kodents, Dr. Gray remarks: “ African 
“ squirrels, especially those found in the tropical 
“ regions, have the fur much brighter and more vivid 
“ at some seasons of the year than at others, and the 

Osphranter rufus, Gould, vol. ii. On the*'Didelphis, Des- 
* Mammals of Australia,’ 1863, marest, * Mamtnalogie,’ p« 256. 
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“ fur of the male is generally brighter tlian that of the 
‘‘female.”^® Dr. Gray informs me that he specified 
the African squirrels, because, from their unusually 
bright colours, they best exhibit this difference. The 
female of the Mus minutus of Eussia is of a paler and 
dirtier tint than the male. In a large number of bats 
the fur of the male is lighter than in the female.^^ Mr. 
Dobson also remarks, with respect to these animals: 
“Differences, depending partly or entirely on the 
“ possession by the male of fur of a much more brilliant 
“ hue, or distinguished by different markings or by the 
“ greater length of certain portions, are met only, to 
“any appreciable* extent, in the frugivorous bats in 
“ which the sense of sight is well-developed.*' This 
last remark deserves attention, as bearing on the 
question whether bright colours are serviceable to 
male animals from being ornamental. In one genus of 
sloths, it is now established, as Dr. Gray states, “ that 
“ the males are ornamented differently from the 
“ females — that is to say, that they have a patch of 
“soft short hair between the shoulders, which is 
“ generally of a more or less orange colour, and in one 
“species pure white. The females, on the contrary, 
“ are destitute of this mark.” 

The terrestrial Carnivora and liisectivora rarely 
exhibit sexual differences of any kind, including colour. 
The ocelot (Fells pardalis), however, is exceptional, for 
the colours of the female, compared with those of the 

^ ‘Annals and Mag. of Nat. bridge, United States,’ 1869, p. 
Hist.’ Nov. 1867, p. 3?6. On 207. Mr. Dobson on sexual 
the Mm minutus, Dcsmarest, characters in the Chiroptera, 
‘ Mammalogie,’ p. 304. ‘Proc. Zoolog. Soc.’ 1873, p. 

® J. A. Allen, >in ‘ Bulletin of 241. Dr. Gray on Sloths, ibid. 
^Tus. Comp. Zoolog. of Caiv.- 1871, p. 436. 
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male, are “ moins apparentes, le fauve, ctant plus terne, 
‘‘ le blanc moins pur, les raies ayant moins de largeur 
‘‘ et les taches moins de diamctre.” The sexes of the 
allied Felis mitis also differ, but in a less degree ; the 
general hues of the female being ratlier paler than in 
the male, with the spots less black. The marine 
Carnivora or seals, on the other hand, sometimes differ 
considerably in colour, and they present, as we have 
already seen, other remarkable sexual differences. Thus 
the male of the Otaria nigrescens of the southern 
hemisphere is of a rich brown shade above ; whilst the 
female, who acquires her adult tints earlier in life than 
the male, is dark-grey above, the yefung of both sexes 
being of a deep chocolate colour. The male of the 
northern Phoca groenlanJica is tawny grey, with a 
curious saddle-shaped dark mark on the back; the 
female is much smaller, and has a very different 
appearance, being dull white or yellowish straw- 
colour, with a tawny hue on the back ; the youii^^ 
at first are pure white, and can “ hardly be dis • 
‘‘ tinguished among the icy hummocks and snow, their 
“colour thus acting as a protection.”''*^ 

With Kum inants sexual diff'erences of colour occur 
more commonly tlian in any other order. A difference 
of this kind is general in the ytrepsicerene antelopes : 
thus the male iiilghau {Portax jncta) is bluish-grey 
and much darker than the female, with the square 
white patch on the throat, the white marks on tlie 
fetlocks, and the black spots on the cars all much more 

^ Desmarest, ‘ Mr. K. j^rown uii the F. (jivcn 

1820, }). 220. On Fdis Mitis^ landica, ibid. 1868, p. 417. e 
Rengger, ibid. s. 194. also on the colours of seals, Ut v 

^ Dr. Murie on the. Otaria, marcst, ibid. pp. 213, 219. 

‘ Proc. Zool. 8oc.’ 1869, p. 108. 



Chap. XVTIT. MAMMAl.S — ORNAMENTAL COLOURS. 817 


distinct. We liave seen that in this species the crests 
and tufts of hair are likewise more devclo]»ed in the 
male than in the hornless female. I am informed by 
Mr. Blyth that the raale, without shedding his hair, 
periodically becomes darker during the breeding- 
season. Young males cannot be distinguished from 
young females until about twelve months old ; and it 
the male is emasculated before this period, he never, 
according to the same authority, changes colour. The 
importance of this latter fact, as evidence that the 
colouring ol* the Portax is of sexual origin, becomes 
obvious, when we hear that neither the red summer- 
coat nor the blue winter-coat of the Virginian deer is 
at all affected by emasculation. Yviih most or all ot 
the highly-ornamented species of Tragtda[dius the 
males are darker than the hornless females, and tlieir 
crests of hair are more fully developed. In the male 
of that magnilicent antelope, the Derbyan eland, the 
body is redder, the whole neck inucli blacker, and the 
white band which separates these colours broader 
than in the female. In the Cape eland, also, the male 
is slightly darker than the female."^ 

In the Indian black-buck (^4. hezoartica), wliich 
belongs to another tribe of antelopes, the male is very 
dark, almost black ; whilst the hornless female is 
fawn-coloured. We meet in this species, as Mr. Blyth 
informs me, with an exactly similar series of facts, as 


^ Jud^^e Caton, in ‘Trans. 
Ottawa Acad, of Nat. Scicncos,’ 
LSOS, p. 

Dr. Gray, ‘ Cat. of ^laiiiiii. 
in Rrit. Mus.’ part iii. 185-. 
P]>* also Dr. (iray, 

‘Cleaiiinirs from Uie 

Knowslevj in which tlierc is 


a splendid drawing of the Oreas 
derhiaitus: see the text on 
Tracelaj>h\is. Fur the Cii})e 
elandl (Omes cduna'), sec Andrew 
Smith, ‘Zui'K'gy of S. Africa,' 
pi. 41 and 4-. 'rhere are also 
many of tlie.Ne Aiuulopcs in the 
ZiKdogical < 'ardons. 
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in the Poriax pieta, namely, in the male periodicallj 
changing colour during the breeding-season, in the 
effects of emasculation on this change, and in the 
young of both sexes being indistinguishable from each 
other. In the Antilope niger the male is black, the 
female, as well as the young of both sexes, being 
brown; in A. sing-sing the male is much brightei 
coloured than the hornless female, and his chest and 
belly are blacker ; in the male A. caanui^ the mark? 
and lines which occur on various part-^ of the body am 
black, instead of brown as in the female; in the 
brindled gnu {A. gm^gon) “ the colours of the male arc 
“ nearly the same as those of the femah*. only deepc^r 
‘‘and of a brighter huo.'’^® Other analogous cases 
could be added. 

The Banteng bull (Bos sondairus) of the Malayan 
Archipelago is almost black, with white legs and 
buttocks ; the cow is of a bright dun, as are the young 
males until about the age of three years, when tficv 
rapidly change colour. The emasculated bull revoids 
to the colour of the female. The female Kerans gonl 
is paler, and both it and the female Capra ivgagrus are 
said to be more uniformly tinted tlian their ninh s. 
Deer rarely present any sexual differences in colour. 
Judge Caton, however, informs me that in the males of 
the wapiti deer (Cervus ca^nadensis) the neck, belly, 
and legs are much darker than in the female; hul 
during the winter the darker tints gradually fade away 

* On the see Proc. 1860, vol. ii. p. 627. For the 

Zool. Soc.’ 1850, p. 133. With A. Oray, ‘Cat h. 

respect to an allied s]»ecie.s, in Mas.’ p. 100. Dcsinarest, ‘ 
which there is an equal sexual malogie,* p. 468, ou A* 
(liflerence in colour, see Sir S. mama, AnA'ew, Sinitb, ‘ 
Baker, ‘The Albert Nyanza,’ logy of S. Africa,* on the Gii'J- 
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and disappear. I may here mention th^t Judge Caton 
has in his park three races of the Virginian deer, 
which differ slightly in colour, but the differences are 
almost exclusively confined to the blue winter or 
breeding coat ; so that this case may be compared with 
those given in a previous chapter of closely-allied or 
representative species of birds, which differ from each 
other only in their breeding plumage.^’ The females 
of Oervus 'pahdosus of S. America, as well as the young 
of both sexes, do not possess the black stripes on the 
nose and the blackish-brown line on the breast, which 
are characteristic of the adult males.^^ Lastly, as I 
am informed by Mr. Blyth, the mature male of the 
beautifully coloured and spotted axis deer is con- 
siderably darker than the female; and this hue the 
castrated male never acquires. 

The last Order which we need consider is that of the 
Primates. The male of the Lemur macaco is generally 
coal-black, whilst the female is broAvn.'^® Of the 
Quadrumana of the New World, the females and 
young of Mycetes caraya are greyish-yellow and like 
each other ; in the second year the young male be- 
comes reddish-brown ; in the third, black, excepting 
the stomach, which, however, becomes quite black in 
the fourth or fifth year. There is also a strongly- 

‘ Ottawa Academy of Sci- On the Reni:- 

tiuces,’ May 21, 1808, pp. 3. 5. ger, ibid. s. 315. 

S. Muller, on the Banteng, ® Sclater, ‘ Proc. Zool. Soc.' 
‘7iUog. Indischeri zXrchipel.’ 1800,]). i. The same fact has 
1839-1844, tab. 35 ; also also fully asceriaiiied by 

Ihiftles, as quoted by Mr. ^Blyth, MM. Pollen and van Dam. See, 
k ‘band and Water,’ 1807, p. also. Dr. Dray in ‘Annals and 
170. On Goat.s l)r. Dray, Mnej. of Nat. Hist.’ May 1871, p. 
‘Cat. Brit. Mus.’ §. 116; Des- 840. 

Uiarest, ‘ Mamiualogic,’ p. 182. 
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marked difference in colour between the sexes of 
Mycetes senieulus and Celus capudnus ; the young of 
the former, and I believe of the latter species, re- 
sembling the females. With Piiheeia leucocephala the 
young likewise resemble the females, which are 
brownish-black above and light rusty-red beneath, the 
adult males being black. The ruff of hair round the 
face of Atelea marginatus is tinted yellow in the male 
and white in the female. Turning to the Old World, 
the males of Hylohates hoolock are always black, with 
the exception of a white band over the brows; the 
females vary from whity-brown to a dark tint mixed 
with black, but are never wholly black.®® In the 
beautiful CercopiihcGUB diana, the head of the adult 
male is of an intei -e black, whilst that of the female is 
dark grey ; in the former the fur between the thighs 
is of an elegant fawn-colour, in the latter it is paler. 
In the beautiful and curious moustache monkey 
(Gercopithecus cephus) the only difference between the 
sexes is that the tail of the male is chesnut and that 
of the female grey ; but Mr. Bartlett informs me that 
all the hues become more pronounced in the male 
when adult, whilst in the female they remain as they 
were during youth. According to the coloured figures 
given by Solomon Muller, the male of Semnopithecus 
chryscmelas is nearly black, the female being pale 
brown. In the Gercopithecus cynosu/rus and griseo- 
viridis one part of the body, which is confined to the 
male sex, is of the most brilliant blue or green, and 

On Mycetes, Reugger, ibid. Blyth^i ‘Land and Water/ 1867, 
B. 14: ; and Brehm, ‘ Illustrirtes p. 135. On the Semnopithecus, 
Thierleben/ B. i. s. 96, 107. S. Miillcr, ‘Zoog. Indischen 
On Ateles Desmarest, ‘ Mam- Archipel.* tab, 
malogie/ p. 75. On Hylobatea, 
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contrasts strikingly with the naked skin on the hinder 
part of the body, which is vivid red. 

Lastly, in the baboon family, the adult male of 
Cynocephalus hamadryas differs from the female not 
only by his immense mane, but slightly in the colour 



Pig.e». Head of male M.indrill (troiu Qervale, * Hist. Nat. dee Mamiuif^ree*). 

of the hair and of the naked callosities. In the drill 
((7, Imo&phms) the^females and young are much paler- 
ooloured, with less green, than the adult males. No 
other member in the whole class of mammals is 
coloured in so extraordinary a manner as the adult 
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male mandrill {C, mormon). The face at this age 
becomes of a fine blue, with the ridge and tip of the 
nose of the most brilliant red. According to some 
authors, the face is also marked with whitish stripes, 
and is shaded in parts with black, but the colours 
appear to be variable. On the forehead there is a 
crest of hair, and on the chin a yellow beard. 
“ Toutes les parties superieures de leurs cuisses et le 
“ grand espace nu de leurs fesses sont egalement 
“ colores du rouge le plus vif, avec un melange de bleu 
“ qui ne manque reellement pas d’elegance.” When 
the animal is excited all the naked parts become much 
more vividly tinted. Several authors have used the 
strongest expressions in describing these resplendent 
colours, which they compare with those of the most 
brilliant birds. Another remarkable peculiarity is 
that when the great canine teeth are fully developed, 
immense protuberances of bone are formed on each 
cheek, which are deeply furrowed longitudinally, and 
the naked skin over them is brilliantly-coloured, as 
just described. (Fig. 69.) In the adult females and 
in the young of both sexes these protuberances are 
scarcely perceptible; and the naked parts are much 
less bright coloured, the face being almost black, 
tinged with blue. In the adult female, however, the 
nose at certain regular intervals of time becomes tinted 
with red. 

In all the cases hitherto given the male is more 

t 

" Gervais, 'Hist. Nat. des ‘ Mammalogie,* p. 70. Geofifroy 
Mammif^res,’ 1854, p. 103. St.-Hilaire and^F. Cuvier, ‘ Hist. 
Figures are given of the skull Nat. des. Mamm.’ 1824, tom. i. 
of the male. Also Desmarest, 
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strongly or brighter coloured than the female, and 
differs from the young of both sexes. But as with 
some few birds it is the female which is brighter 
coloured than the male, so with the Ehesus monkey 
{Mdcacus rhesus)^ the female has a large surface of 
naked skin round the tail, of a brilliant carmine red, 
which, as I was assured by the keepers in the Zoo- 
logical Gardens, periodically becomes even yet more 
vivid, and her face also is pale red. On the other 
hand, in the adult male and in the young of both sexes 
(as I saw in the Gardens), neither the naked skin at 
the posterior end of the body, nor the face, shew a 
trace of red. It appears, however, from some published 
accounts, that the male does occasionally, or during 
certain seasons, exhibit some traces of the red. 
Although he is thus less ornamented than the female, 
yet in the larger size of his body larger canine teeth, 
more developed whiskers, more prominent superciliary 
ridges, ho follows the common rule of the male ex- 
celling the female. 

I have now given all the cases known to me of a 
difference in colour between the sexes of mammals. 
Some of these may be the result of variations confined 
to one sex and transmitted to the same sex, without 
any good being gained, and therefore without the aid 
of selection. We have instances of this with our 
domesticated animals, as in the males of certain cats 
being rusty-red, whilst the females are tortoise-shell 
coloured. Analogous cases occur in nature ; Mr. 
Bartlett has seen many black varieties of the jaguar, 
leopard, vulpine phalaiiger, and wombat; and he is 
certain that all, or nearly all these animals, were 
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males. On the other hand, with wolves, foxes, and 
apparently American squirrels, both sexes are occa- 
sionally born black. Hence it is quite possible that 
with some mammals a difference in colour between the 
sexes, especially when this is congenital, may simply 
be the result, without the aid of selection, of the 
occurrence of one or more variations, which from the 
first were sexually limited in their transmission. 
Nevertheless it is improbable that the diversified, 
vivid, and contrasted colours of certain quadrupeds, 
for instance, of the above monkeys and antelopes, can 
thus be accounted for. We should bear in mind that 
these colours do not appear in the male at birth, but 
only at or near maturity; and that unlike ordinary 
variations, they are lost if the male be emasculated. 
It is on the whole probable that the strongly-marked 
colours and other ornamental characters .pf male 
quadrupeds are beneficial to them in their rivalry 
with other males, and have consequently been acquired 
through sexual selection. This view is strengthened 
by the differences in colour between the sexes occur- 
ring almost exclusively, as may be collected from the 
previous details, in those groups and sub-groups of 
mammals which present other and strongly-marked 
secondary sexual characters ; these being likewise due 
to sexual selection. 

Quadrupeds manifestly take notice of colour. Sir S. 
Baker repeatedly observed that the African elephant 
and rhinoceros attacked white or grey horses with 
special fury. 1 have elsewhere yhewn^^ that half- 
wild horses apparently prefer to pair with those of the 

‘ The Variation of Animals and Plants undel Domestication/ 
1868, vol ii. pp. 102, 103. 
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same colour, and that herds of fallow-deer of different 
colours, though living together, have long kept 
distinct. It is a more significant fact that a female 
zebra would not admit the addresses of a male ass until 
he was painted so as to resemble a zebra, and then, as 
John Hunter remarks, “ she received him very readily. 

In this curious fact, we have instinct excited by mere 

colour, which had so strong an effect as to get the 
‘‘ better of everything else. But the male did not 
“ require this, the female being an animal some- 
“ what similar to himself, was sufficient to rouse 

him.” 

In an earlier chapter we have seen that the mental 
powers of the higher animals do not differ in kind, though 
greatly in degree, from the corresponding powers of 
man, especially of the lower and barbarous races; and 
it would appear that even their taste for the beautiful 
is not widely different from that of the Quadrumana. 
As the negro of Africa raises the flesh on his face into 
parallel ridges “ or cicatrices, high above the natural 
“ surface, which unsightly deformities are considered 
“ great personal attractions ; ” — as negroes and 
savages in many parts of the world paint their faces 
with red, blue, white, or black bars, — so the male 
mandrill of Africa appears to have acquired his deeply- 
furrowed and gaudily- coloured face from having been 
thus rendered attractive to the female. No doubt 
it is to us a most grotesque notion that the posterior 
end of the body should be coloured for the sake of 
ornament even more brilliantly than the face ; but this 

‘Essays and Observations “ Sir S. Baker, ‘The Nile 
hy J. Hunter,* edited by Owen, Tributaries of Abyssinia,* 1867. 
1861, vol. L p. 104. 
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is not more strange than that the tails of many birds 
should be especially decorated. 

With mammals we do not at present possess any 
evidence that the males take pains to display their 
charms before the female; and the elaborate manner 
in which this is performed by male birds and other 
animals is the strongest argument in favour of the 
belief that the females admire, or are excited by, the 
ornaments and colours displayed before them. There 
is, however, a striking parallelism between mammals 
and birds in all their secondary sexual characters, 
namely in their weapons for fighting with rival males, 
in their ornamental appendages, and in their colours. 
In both classes, when the male diflers from the female, 
the young of both sexes almost always resemble each 
other, and in a large majority of cases resemble the 
adult female. In both classes the male assumes the 
characters proper to his sex shortly before the age of 
reproduction ; and if emasculated at an early period, 
loses them. In both classes the change of colour is 
sometimes seasonal, and the tints of the naked parts 
sometimes become more vivid during the act of court- 
ship. In both classes the male is almost always more 
vividly or strongly coloured than the female, and is 
ornamented with larger crests of hair or feathers, or 
other such appendages. In a few exceptional cases the 
female in both classes is more highly ornamented than 
the male. With many mammals, and at least in tlio 
case of one bird, the male is more odoriferous than the 
female. In both classes the voice of the male is more 
powerful than that of the female. Considering this 
parallelism, there can be little doubt that the same 
cause, whatever it may be, has acted on mammals and 
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birds ; and the result, as far as ornamental characters 
are concerned, may be attributed, as it appears to me, 
to the long-continued preference of the individuals of 
one sex for certain individuals of the opposite sex, 
combined with their success in leaving a larger number 
of offspring to inherit their superior attractions. 

Equal transmission of ornamental characters to both 
sexes , — With many birds, ornaments, which analogy 
leads us to believe were primarily acquired by the 
males, have been transmitted equally, or almost equally, 
to both sexes ; and we may now enquire how far this 
view applies to mammals. With a considerable number 
of species, especially of the smaller kinds, both sexes 
have been coloured, independently of sexual selection, 
for the sake of protection ; but not, as far as I can 
judge, in so many cases, nor in so striking a manner, 
as in most of the lower classes. Audul?'^n remarks 
that he often mistook the musk-rat,^® whilst sitting on 
the banks of a muddy stream, for a clod of earth, so 
complete was the resemblance. The hare on her form 
is a familiar instance of concealment through colour ; 
yet this principle partly fails in a closely-allied species, 
the rabbit, for when running to its burrow, it is made 
conspicuous to the sportsman, and no doubt to all 
beasts of prey, by its upturned white tail. No one 
doubts that the quadrupeds inhabiting snow-clad regions 
have been rendered white to protect them from their 
enemies, or to favour their stealing on their prey. In 
regions where sno\? never lies for long, a white coat 
would be injurious ; consequently, species of this colour 

” Fiber zibethicus, Audubon and Bachman, ‘ The Quadrupeds 
of N. America,’ 184.6, p. 109. 
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are extremely rare in the hotter parts of the world. 
It deserves notice that many quadrupeds inhabiting 
moderately cold regions, although they do not assume 
a white winter dress, become paler during this season ; 
and this apparently is the direct result of the conditions 
to which they have long been exposed. Pallas states 
that in Siberia a change of this nature occurs with the 
wolf, two species of Mustela, the domestic horse, the 
Eqvm hemionus, the domestic cow, two species of 
antelopes, the musk-deer, the roe, elk, and reindeer. 
The roe, for instance, has a red summer and a greyish- 
white winter coat ; and the latter may perhaps serve 
as a protection to the animal whilst wandering through 
the leafless thickets, sprinkled with snow and hoar- 
frost. If the above-named animals were gradually to 
extend their range into regions perpetually covered 
with snow, their pale winter-coats would probably be 
rendered through natural selection, whiter and whiter, 
until they became as white as snow. 

Mr. Peeks has given me a curious instance of an 
animal profiting by being peculiarly coloured. He 
raised from fifty to sixty white and brown piebald 
rabbits in a large walled orchard ; and he had at the 
same time some similarly coloured cats in his house. 
Such cats, as I have often noticed, are very conspicuous 
during day ; but as they used to lie in watch during 
the dusk at the mouths of the burrows, the rabbits 
apparently did not distinguish them from their parti- 
coloured brethren. The result was that, within 
eighteen months, every one of these parti-coloured 

“ ‘Novas species Quadrupe- is the Capreolus sibirieus sab- 
dum e Glirium ordine,* 1778, p. ecaudatua of Pallas. 

7. What I have called the lue 



Chap. XVIII. MAMMALS— SPOTS AND STRIPES. 829 

rabbits was destroyed ; and there was evidence that 
this was effected by the cats. Colour seems to be 
advantageous to another animal, the skunk, in a 
manner of which we have had many instances in other 
classes. No animal will voluntarily attack one of these 
creatures on account of the dreadful odour which it 
emits when irritated; but during the dusk it would 
not easily be recognised and might be attacked by a 
beast of prey. Hence it is, as Mr. Belt believes, that 
the skunk is provided with a great white bushy tail, 
which serves as a conspicuous warning. 

Although we must admit that many quadrupeds 
have received their present tints either as a protection, 
or as an aid in procuring prey, yet with a host of 
species, the colours are far too conspicuous and too 
singularly arranged to allow us to suppose that they 
serve for these purposes. We may take as an illustra- 
tion certain antelopes ; when we see the square white 
patch on the throat, the white marks on the fetlocks, 
and the round black spots on the ears, all more distinct 
in the male of the Portax picta, than in the female ; — 
when we see that the colours are more vivid, that the 
narrow white lines on the flank and the broad white 
bar on the shoulder are more distinct in the male Oreas 
derhyanus than in the female ; — when we see a similar 
difference between the sexes of the curiously-ornamented 
Tragelaphus scriptus (fig. 70), — we cannot believe that 
differences of this kind are of any service to either sex 
in their daily habits of life. It seems a much more 
probable conclusion that the various marks were first 
acquired by the males and their colours intensified 
through sexual selection, and then partially transferred 
*•’ * The Naturalist in Nicaragua,’ p. 249. 
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to the females. If this view be admitted, there can be 
little doubt that the equally singular colours and marks 
of many other antelopes, though common to both sexes, 
have been gained and transmitted in a like manner. 
Both sexes, for instance, of the koodoo (Strepsiceros 



Fig. 70 Tragelaphus scrlptns, male ffroin flip Knowplev ^'Jpna'j.eiiei. 


kudu) (fig. 6d) have narrow white vertical linos on 
their hind flanks, and an elegant angular white ninil' 
on their foreheads. Both sexes in the genus Damalis 
are very oddly coIoukmI ; in D. puguyga the back ai^' 
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neck are pnrplisli-red, shading on the flanks into 
black ; and these colours are abruptly separated from 
the white belly and from a large white space on the 
buttocks ; the head is still more oddly coloured, a large 
oblong white mask, narrowly-edged witli black, covers 
the face up to the eyes (fig. 71) ; there are three white 



stripes on ihc forehead, and the ears are marked with 
while. Tile fawns of this species are of a uniform 
pale yollowish-hrowif. In Damalis alhifrons the colour- 
nig of the head diil'ers from that in the last species in 
" single white^stri}»e veidacing tlic three stripes, and 
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in the ears being almost wholly white.®® After having 
studied to the best of my ability the sexual differences 
of animals belonging to all classes, I cannot avoid 
the conclusion that the curiously-arranged colours of 
many antelopes, though common to both sexes, are 
the result of sexual selection primarily applied to the 
male. 

The same conclusion may perhaps be extended to 
the tiger, one of the most beautiful animals in the 
world, the sexes of which cannot be distinguished by 
colour, even by the dealers in wild beasts. Mr. 
Wallace believes®® that the striped coat of the tiger “ so 
“ assimilates with the vertical stems of the bamboo, as 
‘‘ to assist greatly in concealing him from his approach- 
ing prey.*’ But this view does not appear to me 
satisfactory. We have some slight evidence that his 
beauty may be due to sexual selection, for in two species 
of Pelis the analogous marks and colours are rather 
brighter in the male than in the female. The zebra is 
conspicuously striped, and stripes cannot afford any 
protection on the open plains of South Africa, Bur- 
chell*® in describing a herd says, “ their sleek ribs 
“ glistened in the sun, and the brightness and regularity 
“ of their striped coats presented a picture of extraordi- 
‘‘ nary beauty, in which probably they are not surpassed 
“by any other quadruped.** But as throughout the 
whole group of the Equidee the sexes are identical in 
colour, we have here no evidence of sexual selection. 
Nevertheless he who attributes the white and dark 

See the fine plates in A. ‘ Vcstminster Review, ’July 

Smith’s * Zoology of S. Africa,’ 1, 1807, p. 6. 
and Dr. Gray’s ‘ Gleanings from ‘Travels* in South AfricJi, 

the Menagerie of Knowsley.’ 1821, vol. ii. p. 315, 
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vertical stripes on the flanks of various antelopes to 
this process, will probably extend the same view to the 
Royal Tiger and beautiful Zebra. 

We have seen in a former chapter that when young 
animals belonging to any class follow nearly the same 
habits of life as their parents, and yet are coloured in a 
different manner, it may be inferred that they have 
retained the colouring of some ancient and extinct 
progenitor. In the family of pigs, and in the tapirs, 
the young are marked with longitudinal stripes, and 
thus difier from all the existing adult species in these 
two groups. With many kinds of deer the young are 
marked with elegant white spots, ofwhicli their parents 
exhibit not a trace. A graduated series can be followed 
from the axis deer, both sexes of which at all ages and 
during all seasons are beautifully spotted (the male 
being rather more strongly coloured than the female), 
to species in which neither the old nor the young are 
spotted. 1 will .specify some of the steps in this series. 
Tlie ?vrant(*hurian deer (Oervus mayitckuricus) is spotted 
during the wljole year, but, as I have seen in the 
Zoological Gardens, the spots are mucli plainer during 
ihe summer, when the general colour of the coat is 
lighter, than during the winter, when the general 
colour is darker and the horns are fully developed. 
In the hog-d<ier {llyeJaphus porcmua) the spots are 
t^-xtremely conspicuous during the summer when the 
coat is reddish-brown, but quite disappear during the 
winter when the coat is brown.^* Tn both these species 

’’ Dr. (jiay, ‘ GSoanin^s froiD it is iiioio lui-iit;} bpoiled witli 

’lie Meua^( 3 ne of Knuvvjftcy,’ p. white than the oonimoii iio;.;- 

t>l. Mr. Blyth, in speakirv, dci’.r, at the season when it rc- 

(‘ Land and Watca;^’ I . '^00, p. 42) news its hoim 

'F the hog-deer oi C»‘yh'n, says 
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the young are spotted. In the Virginian deer the 
young are likewise spotted, and about five per cent, of 
the adult animals living in Judge Caton’s park, as I 
am informed by him, temporarily exhibit at the period 
when the red summer coat is being replaced by the 
bluish winter coat, a row of spots on each fiank, which 
are always the same in number, though very variable 
in distinctness. From this condition there is but a 
very small step to the complete absence of spots in the 
adults at all seasons ; and, lastly, to their absence at 
all ages and seasons, as occurs with certain species. 
From the existence of this perfect series, and more 
especially from the fawns of so many species being 
spotted, we may conclude that the now living members 
of the deer family are the descendants of some ancient 
species which, like the axis deer, was spotted at all 
ages and seasons. A still more ancient progenitor 
probably somewhat resembled the Hyomoschvs aquati- 
CU8 — for this animal is spotted, and the hornless males 
have large eiserted canine teeth, of which some few true 
deer still retain rudiments. Hyomoschus, also, offers 
one of those interesting cases of a form linking together 
two groups, for it is intermediate in certain osteo- 
logical characters between the pachyderms and ru- 
minants, which were formerly thought to be quite 
distinct.*^ 

A curious difficulty here arises. If we admit that 
coloured spots and stripes wore first acquired as orua- 
ments, how comes it that so many existing deer, the 
descendants of an aboriginally spotted animal, and all 
the species of pigs and tapirs, the descendants of au 

** Falcouer and Cautley, Falconer’s ‘ Pal. Memoirs,’ vol 
‘Proc. Geolog. Soc.’ 1843; and i. p. 190. 
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aboriginally striped animal, have lost in their adult 
state their former ornaments ? I cannot satisfactorily 
answer this question. We may feel almost sure that 
the spots and stripes disappeared at or near maturity 
in the progenitors of our existing species, so that they 
were still retained by the young ; and, owing to the 
law of inheritance at corresponding ages, were trans- 
mitted to the young of all succeeding generations. It 
may have been a great advantage to the lion and 
puma, from the open nature of their usual haunts, to 
have lost their stripes, and to have been thus rendered 
less conspicuous to their prey ; and if the successive 
variations, by which this end was gained, occurred 
rather late in life, the young would have retained their 
stripes, as is now the case. As to deer, pigs, and 
tapirs, Fritz Muller has suggested to me that these 
animals, by the removal of their spots or stripes 
through natural selection, would have been less easily 
seen by their enemies ; and that they would have 
especially required this protection, as soon as the 
carnivora increased in size and number during the 
tertiary periods. This may be the true explanation, 
but it is rather strange that the young should not 
have been thus protected, and still more so that the 
adults of some species should have retained their spots, 
either partially or completely, during part of the year. 
We know that, when the domestic ass varies and 
becomes reddish-brown, grey, or black, the stripes on 
the shoulders and even on the spine frequently dis- 
appear, though we cannot explain the cause. Very 
few horses, except dun-coloured kinds, have stripes on 
any part of their bodies, yet wo have good reason to 
believe that the aboriginal horse was striped on the 
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legs and spine, and probably on the shoulders.'^® Henco 
the disappearance of the spots and stripes in our adult 
existing deer, pigs, and tapirs, may be due to a change 
in the general colour of their coats ; but whether this 
change was eflected through sexual or natural selection, 
or was due to the direct action of the conditions of life. 



Pig. 72. Hoad of SeinDopithenis rublcnndus. This and the following figures (from 
Prof. Gervais) arc given to shew the odd arnuigi mcnt and development of the 
hair on the he.id. 

or to some other unknown cause, it is impossible to 
decide. An observation made by Mr. Sclater well 
illustrates our ignorance of the Itws which regulate 
the appearance and disappearance of stripes ; the 

" ‘The Variation of Animals and Plants ulider Domestica- 
tion, * 1868, vol. i. pp. 61-64., 
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species of Asinus which inhabit the Asiatic continent 
are destitute of stripes, not haying even the cross 
shoulder-stripe, whilst those which inhabit Africa are 
conspicuously striped, with the partial exception of 
A. tmmofmy which has only the cross shoulder-stripe 
and generally some faint bars on the legs ; and this 
species inhabits the almost intermediate region of 
Upper Egypt and Abyssinia/^ 

Quadrvmana. — Before we conclude, it will be well 
to add a few remarks on the ornaments of monkeys. 
In most of the species the sexes resemble ea(ih other in 
colour, but in some, as we haA^e seen, the males differ 
from the females, especially in tho colour of the naked 
parts of the skin, in the development of the beard, 
whiskers, and mane. Many species are coloured either 
in so extraordinary or so beautiful a manner, and are 
furnished with such curious and elegant crests of hair, 
that we can hardly avoid looking at these characters 
as having been gained for the sake of ornament. The 
accompanying figures (figs. 72 to 7(i) serve to shew the 
arrangement of the hair on tho face and head in several 
species. It is scarcely conceivable that these crests of 
hair, and the strongly contrasted colours of the fur 
and skin, can be the result of mere variability without 
the aid of selection \ and it is inconceivable that they 
can be of use in any ortlinary way to these animals. 
If so, they have probably been gained through sexual 
selection, though transmitted equally, or almost 
equally, to both s/jxes. Witli many of the Quadru- 
mana, we have additional evidence of the action of 

‘ Proo. Zool.* Soc.’ 18G2, p. ‘ Anu. d. Laudw.’ Bd. xliil s. 
1G4. See, also, Dr. Hiirtinaim, 222. 
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sexual pr lect.iou iU t’ne greater eize and sii-uigih of tiir 
malori, aud in ilio greider (levol(^piueni of ihoir oaiiinn 
teeth, di i*oan)ari:';ou with tlio feunilej^. 

V f-'w ins1a:\r{.a will anfiice of tlio strange iiuiTHun iii 
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which both , of some species are coloured, and 
the l)oauty (>f (»ther8. The face of the Ccr(‘ 0 [^il!>' 
[)f:iaui'if'‘la (iig. 77) is black, the whiskers and in 
being v with a delined, round, white s|*(>t on 

nose, ei.o/o'rd .v'rlj siiort wliite ha.ir, wiiieh give' 
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V'*?. 77. Ceroopitheouii p«t.aurigta (from Pvf»]vai). 


thecus fTOfitui-us likt'wise hns ji blackisli tiioo ^Yith ii long 
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black beard, and a large naked spot on the forehead ot 
a bluish-white colour. The face of Macacus lasiotus k 
dirty llesli-coloured, with a defined red spot on each 
cheek. The appearance of Oereocehus wthiops is gro- 
tesque, with its black face, white whiskers and collar, 
chestnut head, and a large naked white spot over each 
eyelid. In very many species, the beard, whiskers, 
and crests of hair round the face are of a different 
colour from the rest of the head, and when different, 
are always of a lighter tint,^® being often pure white, 
sometimes bright yellow, or reddish. The whole face 
of the South American Bra<:hyurm calvus is of a glow- 
“ ing scarlet hue ; ” but this colour does not appear 
until the animal is nearly mature.^® The naked skin 
of the face differs wonderfully in colour in the various 
species. It is often brov/ri or flesh-colour, with parts 
perfectly white, and often as black as that of the most 
sooty negro. In the Brachyurus the scarlet * tint is 
brighter than that of the most blushing (Jaucasiaii 
damsel. It is sometimes more distinctly orange than 
in any Mongolian, and in several species it is blue, 
passing into violet or grey. In all the species known 
to Mr. Bartlett, in which the adults of bofcli sexCvS have 
strongly-coloured faces, the colours are dull or absent 
during early youth. This likewise holds good witli 
the mandril and Rhesus, in which the face and the 
posterior parts of the body are brilliantly coloured ir 
one sex alone. In these latter cases we have reason in 
believe that the colours were acquired through sexmd 

" 1 observed this I'act in the Mamini/'^res,’ torn. i. 1824. 
Zuologionl Gardens; and many ^ Bates, ‘The Naturalist 
oases may be see uin the coloured the Amazons/ 1863, vol. ii. '•« 
plates in (teoffioy St.-IJilaire 310. c 

and P. Ouvier, ‘ Hiat. Nat. des 
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gelection ; and we are naturally led to extend the same 
view to the foregoing species, though both sexes when 
adult have their faces coloured in the same manner. 

Although many kinds of monkeys are far from 
beautiful according to our taste, other species are 
universally admired for their elegant appearance and 
bright colours. The Semnofitheeus nemseuSy though 
peculiarly coloured, is described as extremely pretty ; 
the orange-tinted face is surrounded by long whiskers 
of glossy whiteness, with a line of chestnut-red over 
the eyebrows ; the fur on the back is of a delicate 
grey, with a square patch on the loins, the tail and 
the fore-arms being of a pure white ; a gorget of 
chestnut surmounts the chest ; the thighs are black, 
with the legs chestnut-red. I will mention only two 
other monkeys for their beauty ; and I have selected 
these as presenting slight sexual differences in colour, 
which renders it in some degree probable that both 
sexes owe their elegant appearance to sexual selection. 
In the moustache-monkey {Cercopithecus cephus) the 
general colour of the fur is mottled- greenish with the 
throat white ; in the male the end of the tail is chest- 
nut, but the face is the most ornamented part, the 
skin being chiefly bluish-grey, shading into a blackish 
tint beneath the eyes, with the upper lip of a delicate 
blue, clothed on the lower edge with a thin black 
moustache; the whiskers are orange-coloured, with 
the upper part black, forming a band which extends 
backwards to the ears, the latter being clotlied with 
whitish hairs. In the Zoological Society’s Gardens I 
have often overheard visitors admiring the beauty of 
another monkey, deservedly called Cercopithecus diana 
(fig. 78); the general colour of the fur is grey; the 
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chest and inner Riirface of the forelegs are white ; a 
large triangular defined space on the hinder part oi 
the back is rich chestnut ; in the male the inner sides 



Pig. Vfj, C'-ercopiihecm dlana (from Brehxc). 


of the thighs and the abdomua are delicate fav. 
coloured, and the top of the head is black; the 1. 
and ears are intensely black, contrastifig finely will - 
white transverse crest over the eyebrows and a loi^;; 
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white peaked beard, of which the basal portion is 
black."^ 

In these and many other monkeys, the beauty and 
singular arrangement of their colours, and still more 
the diversified and elegant arrangement of the crests 
and tufts of hair on their heads, force the conviction 
on my mind that these characters have been acquired 
through sexual selection exclusively as ornaments. 

Summary , — The law of battle for the possession of 
the female appears to prevail throughout the whole 
great class of mammals. Most naturalists will admit 
that the greater size, strength, courage, and pugnacity 
of the male, his special wc^apons of ofienco, as well as 
his special means of defence, have been acquired or 
modified through that form of selection which I have 
called sexual. This does not depejid on any superiority 
in the general struggle for life, but on certain individ- 
uals of one sex, generally the male, being successful in 
conquering other males, and leaving a larger number 
of oUspring to inherit their superiority than do the 
less successful males. 

There is another and more peaceful kind of contest, 
in which the males endeavour to excite or allure the 
females by various charms. This is probably carried 
on in some cases by the powerful odours emitted by 
the males during the breeding-season ; the odoriferous 
glands having been acquired through sexual selection. 
Whether the same view can be extended to the voice is 
doubtful, for the vocal organs of the males must have 

I liavo seen nit),sL of tlie ner/ixus is taken from Mr. W. 
above monkeys in tlio Zoolo- 0. Martin’s ‘Nat. Hist, of 
i;ical Society’s Gardens. The Mammalia,’ 1811, p. 460; see 
'lescription of iho SemnopH?iec?ffi also pp. ^75, 528. 
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been strengthened by use during maturity, under the 
powerful excitements of love, jealousy or rage, and will 
consequently have been transmitted to the same sex. 
Various crests, tufts, and mantles of hair, which are 
either confined to the male, or are more developed in 
this sex than in the female, seem in most cases to be 
merely ornamental, though they sometimes serve as a 
defence against rival males. There is even reason to 
suspect that the branching horns of stags, and the 
elegant horns of certain antelopes, though properly 
serving as weapons of ofience or defence, have been 
partly modified for ornament. 

When the male differs in colour from the female, he 
generally exhibits darker and more strongly-contrasted 
tints. We do not in this class meet with the splendid 
red, blue, yellow, and green tints, so common with male 
birds and many other animals. The naked parts, 
however, of certain Quadrumana must be excepted ; 
for such parts, often oddly situated, are brilliantly 
coloured in some species. The colours of the male in 
other cases may be due to simple variation, without the 
aid of selection. But when the colours are diversified 
and strongly pronounced, when they are not developed 
until near maturity, and when they are lost after 
emasculation, we can hardly avoid the conclusion that 
they have been acquired through sexual selection for 
the sake of ornament, and have been transmitted exclu- 
sively, or almost exclusively, to the same sex. When both 
sexes are coloured in the same manner, and the colours 
are conspicuous or curiously arranged, without being ol 
the least apparent use as a protection, and especially 
when they are associated with various other ornamental 
appendages, we are led by analogy to the same con- 
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elusion, namely, that they have been acquired through 
pexual selection, although transmitted to both sexes. 
That conspicuous and diyersified colours, whether 
confined to the males or common to both sexes, are as 
a general rule associated in the same groups and sub- 
groups with other secondary sexual characters serving 
for war or for ornament, will be found to hold good, if 
we look back to the various cases given in this and the 
last chapter. 

The law of the equal transmission of characters to 
both sexes, as far as colour and other ornaments are 
concerned, has prevailed far more extensively with 
mammals than with birds ; but weapons, such as horns 
and tusks, have often been transmitted either exclu- 
sively or much more perfectly to the males than to the 
females. This is surprising, for, as the males generally 
use their weapons for defence against enemies of all 
kinds, their weapons would have been of service to the 
females. As far as we can see, their absence in this 
sex can be accounted for only by the form of inheritance 
which has prevailed. Finally, with quadrupeds the 
contest between the individuals of the same sex, 
whether peaceful or bloody, has, with the rarest excep- 
tions, been confined to the males ; so that the latter 
have been modified through sexual selection, far more 
commonly than the females, either for fighting with 
p^ch other or for alluring the opposite sex. 
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SEXUAL SELEOTfON IN DELATION 'i < i 
MAN, 

AND CONC[.i;SIClN. 


OHAPTEE XIX. 

Secondarx Sexual Characters op ■Man. 

Dilferences between man and woman — Causes of such diffcrcTK r 
and of certain characters common k> both sexes — L:i\v : f 
battle — Differencca in mental ]) 0 \vcrs, ami voice -On I:: 
influence of beauty in determining tlic marriages id' mankin-i 
Attention paid by Bavages to ornaments — Their ideas of hcai.: 
in woman — ^The tendency to exaggerate each natural pecuiiaiii 

With mankind the dilTerences between the sexes ar^ 
greater than in most of the Qnadrumana, but not a > 
great as in some, for instance, the mandrill. Jlaii f .1 
an average is considerably tailor, heavier, and stronio 
than woman, with squarer shoulders and more plain 1 
pronounced muscles. Owing to the relation wlii " 
exists between muscular development and the prqj' 
tion of the brows/ the superciliary ridge is goiionr' 
more marked in man than iv, woman. His body. ^ - 

* Scbaaflfhausoi), transhition in ‘ Aiit]iro]ioi:»if!o.'il l^evicv./ 
186?^, pp. 419, 420, 427. 
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especially his face, is more hairy, and his voice has a 
different and more powerful tone. In cortaiu races the 
women are said to differ slightly in tint from the men. 
!for instance, Schvveinfurth, in speaking of a nogress 
belonging to the Monbnttoos, who inhal)it the interior 
of Africa a few degrees north of tlie Kquator, says, 
‘ Like all her race, she had a skin several shades 
lighter then her husband’s, being something of the 
colour of half-roasted coffee.” As the women labour 
in the fields and are quite unclothed, it is not likely 
that they differ in colour from the men owing to 
less exposure to tlie v/eather. European women are 
perhaps the brighter coloured of the two sexes, as may 
be soon when both liave been equally exposed. 

Man is more courageous, pugnacious and energetic 
than woman, and has a more inventive genius. Jlis 
brain is absolutely larger, but whether or not propor- 
tionately to his larger body, has not, I believe, been 
inlly ascertained. In woman the face is rounder ; the 
jaws and the base of the skull smaller; the outlines 
of tlie body rounder, in parts more prominent ; and 
!ior pelvis is broader tlian in man ; ^ but this latter 
character may perhaps be considered rather as a 
primary than a secondary sexual character. She comes 
to maturity at an earlier age than man. 

As with animals of all classes, so with man, the 
distinctive characters of the male sex are not fully 
developed until ho is nearly mature ; and if emasculated 
tl'-oy never appear. The beard, for instance, is a 

' ‘ Tho Heart of pp* 'iSl-iioO. The comparistm 

^ oitrlish Transl. 1873, vol. i. p. of thi- torni of the skull iu men 
-•hi. and women has been followed 

** Ecker,' translation i;i ‘An- out with much care by AViickor. 
t c'opological Keviow,’ Oct. I8b8, 
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secondary sexual character, and male children are 
beardless, though at an early ago they have abundanl. 
hair on the head. It is probably due to the rather 
late appearance in life of the successive variations 
whereby man has acquired his masculine characters, 
that they are transmitted to the male sex alono. Male 
and female children resemble each other closely, like 
the young of so many other animals in which the adult 
sexes differ widely ; they likewise resemble the mature 
female much more closely than the mature male. The 
female, however, ultimately assumes certain distinctisT^ 
characters, and in the formation of lier skull, is said 
to be intermediate between the child and the man.'^ 
Again, as the young of closely allied though distinct 
species do not differ nearly so much from each other w- 
do the adults, so it is with the children of the different 
races of man. Some have even maintained that rare." 
differences cannot be detected in the infantile skull. ^ 
In regard to colour, the new-born negro child isreddinli 
nut-brown, which soon becomes slaty grey; the blfU'.!; 
colour being fully developed within a year in ilj.- 
Soudan, but not until three years in Egypt. The oye.s 
of the negro are at first blue, and the hair cheHtnut* 
brown rather than black, being curled only at the endn. 
The children of the Australians immediately after birili 
are yellowish -brown, and become dark at a later ngc 
TJiose of the Guaranys of Paraguay are whitish-yeI]o^Y, 
but they acquire in the course of a fow weeks the 
yellowish-brown tint of their parents. Similar obser- 
vations have been made in otlier parts of America.® 

^ ilckcr aiifl WolcJ^er, ibid. jip. ® HMiaall'iniuscn, * 

362, 365; Vogt, ‘Lectures on log. ){evie\v,’«:bid. p, 420. 
iMan.’ Eng. (ran.Mat. p. 81. ® Prnnrr-Tky, on ncgn>ii0'’ *• 



Chap. XIX. MAN — SEXUAL mFEKUENCES. 849 

I have specified the foregoing differences between 
the male and female sex in mankind, because they are 
curiously like those of the Quadrumana. With these 
animals the female is mature at an earlier age than the 
male ; at least this is certainly the case in Gelus azarsa} 
The males of most species are larger and stronger than 
the females, of which fact the gorilla affords a well- 
known instance. Even in so trifling a character as the 
greater prominence of the superciliary ridge, the 
males of certain monkeys differ from the females,® and 
agree in this respect with mankind. In the gorilla and 
certain other monkeys, the cranium of the adult male 
presents a strongly-marked sagittal crest, which is 
absent in the female ; and Ecker found a trace of 
a similar difference between the two sexes in the 
Australians.® With monkeys when there is any 
difference in the voice, that of the male is the more 
powerful. We have seen that certain male monkeys 
have a well-developed beard, which is quite deficient, 
or much less developed in the female. No instance is 
known of the board, whiskers, or moustache being 
larger in the female than in the male monkey. Even 
in the colour of the beard there is a curious parallelism 
between man and the Quadrumana, for with man when 


as quoted by Vogt, ‘ Lectures on 
Man,* Eng. translat. 1864, p. 
189 : for further facts on negro 
infants, as quoted from Winter- 
bottom and Camper, see Law- 
rence, ‘ Lectures on Physiology,’ 
&c. 1822, p. 451. Ppr the 
infants of the Guaranys, see 
Rengger, ‘ Saugethiere,’ &c. s. 3. 
See also Godron, Ue I’Espdce,* 
tom. ii. 1859, p. 263. For the 
Australians, Waitz, ‘Introduct. 


to Anthropology,’ Eng. translat. 
1863, p. 99. 

’ Kcngger, ‘ Siiugethierc,’ &c. 
1830, 8. 49. 

• As in Macacus cynomoJgu$ 
(Desmarest, ‘ Mammalogie,* p. 
65), and in Hylohates agilis 
(Geoffroy St.-Ililairc and F. 
Cuvier, ‘ Hist. Nat. des Mamm.’ 
1824, tom. i. p. 2). 

• ‘Anthropological Review,’ 
Oct. 1868, p. 353. 
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the beaivl difforn in colour from the hair of the head, an 
is commonly the case, it is, I believe, almost alway;:i 
of a lightvu- tint, being often reddish. I have repeat- 
edly observed this fact in England ; but two gentle- 
men have lately written to me, saying that they form 
an exception to the rule. One of these gentlemen 
accounts for the fact by the wide difference in colour of 
the liair on the paternal and maternal sides of his 
family. Both had been long aware of this peculiarity 
(one of them having often been accused of dyeing his 
beard), and had been thus led to observe otlier men, 
and were convinced that the exceptions were very rare. 
Dr. Hooker attended to this little point for me in 
Itussia, and found no exception to the rule. In Calcutta, 
Mr. J. Hcott, of the Botanic Gardens, was so kind as to 
observe the many races of men to be seen there, as well 
as in some other parts of India, namely, two races of 
Sikhim, the Bhoteas, Hindoos, Burmese, and Chinese, 
most of which races have very little hair on tlu 
face ; and he always found that when there was any 
difference in colour between the hair of the head ajul 
the beard, the latter was invariably lighter. Now with 
monkeys, as has already been stated, the beard fro 
(|uently differs strikingly in colour from the hair of (h* 
head, and in such cases it is always of a light(3r lino, 
being oft(ui pure white, sometimes yellow or reddisli.' 


Mr. lily til Jiifonaa me that 
he liaa vaily rfren one iiistaiico of 
the beard, whisi^ers, &:c., in a 
monkey beeominj2; white with 
oh! age, :is is so cummoidy the 
ease with ua. This, however, 
oceiuTcd iu un aged Mnoicui^, 
cynomolyuti. kept in aadinemeiit 
wlioae moustuchos were “re- 


“ jiiark.-ibly long ainl lmiir;i. 
‘‘like.” Altoge tiler ibis >'l'' 
monkey preseriti'd a hinicrtsi.' 
re.semblaneo to oik; (-f ' •> 

I'jigniii^g inonarehs ul . 

after wh(»m he was 
niek-nameii. in crrr.'in i.ic ' 
man theliair <5n the heail iia 
ever becomes grey ; thus i 
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In regard to tiie general liairiiiess of the body, the 
women in all races are less hairy thaji the men ; and 
in some few Quadrumana tiie under side of the body of 
the female is less hairy than that of the male/^ Lastly, 
male monkeys, like men, are bolder and fiercer than 
the females. They lead the troop, and when there is 
danger, come to the front. We thus see how close is 
the parallelism between the sexual dilierences of man 
and the Quadrumana. With some few species, how- 
ever, as with certain baboons, the orang and the gorilla, 
tliere is a considerably greater diJl'erence between the 
sexes, as in the size of the canine lecth, in the develop- 
ment and colour of the hair, and especially in the colour 
of the naked parts of the skin, than in mankind. 

All the secondary sexual cliaracters of man are 
highly variable, even within the limits of the same 
race ; and they differ much in the several races. These 
two rules hold good generally throng) lout the animal 
kingdom. In the excellent observations made on board 
the Novara,^‘^ the male Australians were found to ex- 
ceed the females by only 65 millim. in height, whilst 
with the Javans tlie average excess was 218 millim.; 
so that in this latter race the difference in height be- 
tween the sexes is more than thrice as great as with 
the Australians. Numerous inoasurements were care- 


b\)rbc8 has never, as he informs 
tne, seen an insoincc with the 
Ayinaras and Qiiichuas of 6. 
America. 

This is the case witri the 
females of several species of 
Hylohates, see Gculfroy 8fc.- 
iiiliaro and F. Cuvier, ‘ Hist, 
des Mamni.’ tom. i. See, 


also, ou //. lay. ‘ Feiinv (’yclo- 
l euia,' vol. ii. I U«. [60. 

'flic results wci e duluccd by 
Hr. Wm.si :u‘h UMiii the nuasurc- 
meuts iiuule* I'V l)iv. K. lScl<er/.er 
and Schwa iv, sie ‘ Keisc der 
Novara: Aiilhro]x)log. Theil,’ 
1807, ss. 211), 22.1, 224. 230, 
230, 200. 
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fully made of tlie atatiire, the circnmforonce of the neei; 
and chest, the lei!i:^^th of the huck-borie and of the arms, 
in various races ; and nearly all these measurements 
shew that the males differ much more from one anotla i 
than do the females* This fact indicates tliat, as far a> 
these characters are concerned, it is the male whicli 
been chiefly modilted, since the several races diverge(; 
from their common stock. 

The development of the beard and the hairiness oi 
the body differ remarkably in the men of distinct races, 
and even in different tribes or families of the saiiu' 
race. We Europeans see this amongst ourselves, l^i 
the Island of St. Kilda, according to Martin,'^ the rnt^ii 
do not acquire beards until the age of thirty or u])- 
wards, and even tlien the beards are very tliin. On th* 
Europa?()- Asiatic continent, beards prevail until we pa;v 
beyond India ; though with the natives of Ceylon they 
are often abseiii, as was noticed in ancient times by 
Diodorus.^* E;ist\vard of India beards disappear, a; 
with the Siamese, Malays, Kalmucks, Chinese, an.' 
Japanese; nevertlielosB the Ainos,^^ who inlia])ff th 
northernmost islands of the Japan Archipelago, are iti 
hairiest men in the world. With negroes the heard i- 
scanty or wanting, and they rarely liave whiskers; 
both sexes the body is frequently almost (lestitub: i 
fine down.^® On the other hand, the Papuans of 1 1 


‘ Voyag(j to ^t. Kilda' (5^>rd 
idit. 1753), p. 37. 

Sir 3. E. 'rerment, ‘Ceyloa,’ 
vol. ii. 1851), p. 107. 

Qiuit refa^c.^, ‘ Itovuf‘ des 
Cours Sricnlifianes,’ Aii". 29, 
1868, }>. 630 ; Vo^!,t, ‘ Lectures 
on Man,’ Kn<<. traiislat. i>. 127. 

On flio hcaj<lo of UtJgroos, 


Yogi, ‘Lectures, Aa‘. p. 
Waltz, ‘ lut.nwliicl. to Aui' - 
pology,’ Engl, tumslau i ' ' 
vol. i. p. 96. it is IrUKli .\;l' 
thardiii (lie United ^ 

vcsligalious in Mllitarv ^ 
Anllin>p()l(gical Staiisdu 
American Soldiers,’ !8i7t 
669) the j.'iiro negroes au'l ti 
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Malay Archipelago, who arc nearly as black afc negroes, 
possess woll-clevelopod beards.'^ In tlie Pacific Ocean 
the inhabitants of the Fiji Archipelago have large 
bushy beards, whilst those of tlic not distant archi- 
pelagoes of Tonga and Samoa are beardless ; but these 
men belong to distinct races. In the Ellice group all 
fhe inhabitants belong to the same race ; yet on one 
island alone, namely Nuuemaya, the men have splendid 
“ beards ; whilst on the other islands “ they have, as a 
“ rule, a dozen straggling hairs for a ])card.’* 
Throughout the great American continent the men 
ijiay he said to bo beardless ; hut in almost all the 
i.ribes a few short hairs uro apt to appear on the face, 
especially in old age. Witii the tril)es of North 
Vmerica, Oatlin estimates that eigliteen out of twenty 
laen are completely destitute by uatnro of a beard; 
but occasionally there may bo seen u maji, wlio has 
iieglectod to pluck out the hairs at pnlx rly. with a soft 
iioard an inch or two in length. The Guaraiiys of 
Taj-aguay difihr from all the surroimdihg tribes in 
baying a small beard, and even some hair ou the body, 
iait no whiskers. I am informed by Mr. D. Forbes, 
who particularly attended to this point, that the Ay- 
laaras and Qiiicliiias of the Cordillera are remarkably 
hairless, yet in old age a lew straggling liairs oc-casion- 
ally appear on the chin. The men ot these two tribes 


» is^^cd offspring seem to have 
!»' dies almost as hairy as Euro- 
[' •ins. 

Wallace, * d'he Malay Arch.’ 
''Ol. ii. ISGlb p. 178. 

Dr. J. IVvrnard Davie On 
Kacea, iu ‘ Xnthropolog. 
b' view,’ April, 1870, pp. 185, 


un. 

(.’atlin, ‘ Niu tii Anivrican 
Indians,’ ord edit. Ib42, vol. ii. 
p. 2ZT. On the Cluaranys, see, 
Azara, ‘Abiyages dans i’Amerb 
<pio t- .1. ii. 1809, p. 58 ; 

also Kcngger, ‘ Sangethiere von 
Paraguay,’ h. 8. 
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haye yery little hair on the various parts of the body 
where hair grows abundantly in Europeans, and tho 
women have none on the corresponding parts. The 
hair on the head, however, attains an extraordinary 
length in both sexes, often reaching almost to the 
ground ; and this is likewise the case with some of the 
N. American tribes. In the amount of hair, and in 
the general shape of the body, the sexes of the Ameri 
can aborigines do not differ so much from each other, 
as in most other races.^° This fact is analogous with 
what occurs with some closely allied monkeys; thiia 
the sexes of the chimpanzee are not as different as 
those of the orang or gorilla.^^ 

In the previous chapters we have seen that with 
mammals, birds, fishes, insects, &c., many characters, 
which there is every reason to believe were primarily 
gained through sexual selection by one sex^ have been 
transferred to the other. As this same form of trans- 
mission has apparently prevailed much with mankind, 
it will save useless repetition if we discuss the origin 
of characters peculiar to the male sex together witli 
certain other characters common to both sexes. 

Law of Battle . — With savages, for instance, tho 
Australians, the women are the constant cause of war 
both between members of the same tribe and between 
distinct tribes. So no doubt it was in ancient times; 

“ nam fuit ante Helenam mulier teterrima belli causa.” 

“ Prof, ami Mrs. Agassiz Ueiigjier, ibid. p. on iri« 
(‘Journey in Brazil,’ p. 530) Q-uarJiiys. 
remark that tho sexes of the iiiitiineyer, ‘Die Grcnzuii 

American Indiana diller less der Thierwelt; cine Betraclo 
tiian those of tho negroes and timg zu Dar^nn’s Lehre,’ 
of the higher races. See also s. 51. 
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With some ot the North American Indians, the contest 
is reduced to a system. That excellent observer, 
Hearne,^^ says:— “It has ever been the custom among 
“ these people for the men to wrestle for any woman to 
“ whom they are attached ; and, of course, tlie strongest 
“ party always carries off the prize. A weak n\an, unless 
“he be a good hunter, and well-beloved, is seldom per- 
“ mitted to keep a wife that a stronger man thinks 
“ worth his notice. This custom prevails throughout 
“ all the tribes, and causes a great spirit of emulation 
“among their youth, wlio nre upon all occasions, Jrom 
“ their childhood, trying their strength and skill in 
“ wrestling.’* With the Guanas of South America, Azara 
states that the men rarely marry till twenty years old or 
more, as before tliat age they cannot conquer their rivals. 

Other similar facts could be given ; but even if we 
had no evidence on this head, we might teel almost sure, 
from the analogy of tlie higher Quadrumana,^^ that the 
law of battle had prevailed with man during the early 
stages of his development. The occasional appearance 
at the present day of canine teeth which project above 
the others, with traces of a diastema or open space for 
the reception of the opposite canines, is in all proba- 
bility a case of reversion to a former state, when the 
progenitors of man were provided with these weapons, 
like so many existing male Quadrumana. It was 
remarked in a former chapter that as man gradually 

^ ‘ A Journey i'rom I’rince of p. 94. 

Wales Fort,* 8vo. edit. Dublin, ^ On the fighting nf the male 
179i), p. 101. Sir J. Lubbock gorillas, see Dr. Sava ic, in 
(‘Origin of Civilisation,’ 1870, ‘Boston Journal of Nat. Hist.’ 
p. GO) gives other and similar vol. v. 1847, p. 423. (hi Pres- 
eiises in North America. For h/tis see the ‘Indian 

the CJiiMiias of S. America .‘^eo Field,’ 1859, p. 1 IG. 

Azara, ‘ Voyages,’ &c. tom. ii. 
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became erect, and continually used his hands and arms 
for fighting with sticks and stones, as well as for the 
other purposes of life, he would have used his jaws and 
teeth less and less. The jaws, togothm: with their 
muscles, would then have ’been reduced through disuse, 
as would the teeth through the not well understood 
principles of correlation and economy of growth ; for 
we everywhere see that parts, which are no longer 
of service, are reduced in size. By such stops the 
original inequality between tlie jaws and teeth in the 
two sexes of mankind would ultimately have been 
obliterated. The case is almost parallel with that of 
many male Euminants, in which the canine teeth have 
been reduced to mere rudiments, or have disappeared, 
apparently in consequence of the development of horns. 
As the prodigious difference between the skulls of the 
two sexes in the orang and gorilla stands in close 
relation with the development of the immense canine 
teeth in the males, we may infer that the reduction 
of the jaws and teeth in the early male progenitors of 
man must liave led to a most striking and favourable 
change in his appearance. 

There can be little doubt that the greater size and 
stKiiigth of man, in comparison with woman, togetlior 
with his broader shoulders, more developed muscles, 
rugged outline of body, his greater courage and pug 
nacity. are all due in chief part to inheritance from hi ' 
half-human male ancestors. These characters would, 
however, have been preserved or even augmented duriin 
the long ages of man’s savagery, by the success of tlx- 
strongest and boldest men, both in the general struggf 
for life and in their contests for whes; a success whic*; 

c 

would have ensured their leaving a more numerou 
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progeny than their less favoured brethren. It is not 
probable that the greater strength of man was primarily 
acquired through the inherited effects of his having 
worked harder than woman for his own subsistence 
and that of his family ; for the women in all barbarous 
nations are compelled to work at least as hard as the 
men. With civilised people the arbitrament of battle 
for the possession of the women has long ceased; on 
the other hand, the men, as a general rule, have to work 
harder than the women for their joint subsistence, and 
thus their greater strength will have been kept up. 

Difference in the Mental Powers of the two Sexes , — 
Witli respect to differences of this nature between man 
and woman, it is probable that sexual selection has 
played a highly important part. I am aware that some 
writers doubt whether there is any such inherent 
difference ; but this is at least probable from the 
analogy of the lower animals which present other 
secondary sexual characters. No one disputes that 
the bull differs in disposition from the cow, the wild- 
boar from the sow, the stallion from the mare, and, as 
IS well known to the keepers of menageries, the males 
of the larger apes from the females. Woman seems to 
differ from man in mental disposition, chiefly in her 
greater tenderness and less selfishness ; and this holds 
good even with savages,: as shewn by a well-known 
passage in Mungo Park’s Travels, and by statements 
made by many other travellers. Woman, owing to her 
maternal instincts, ^ displays these qualities towards 
her infants in an eminent degree ; therefore it is likely 
that she woul^ often extend them towards her fellow- 
creatures. Man is the rival of other men ; ho delights 
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in competition, and this leads to ambition which pass^'^ 
too easily into selfishness.) These latter qualities seeni 
fd Tie his natural and unfortunate birthright. \ It is 
generally admitted that with woman the powers ol 
intuition, of rapid perception, and perhaps of imitation, 
are more strongly marked than in man ; but some, 
at least, of these faculties are characteristic of tho 
lower races, and therefore of a past and lower state of 
civilisation. 

The chief distinction in the intellectual powers of 
the two sexes is shewn by man’s attaining to a highoj 
eminence, in whatever he tal^es up, than can woman — 
whether requiring deep thought, reason, or imagination, 
or merely the use of the senses and hands./ If two lists 
were made of the most eminent men and women in 
poetry, painting, sculpture, music (inclusive both of 
composition and performance), history, science, and 
philosophy, with half-a-dozen names under each subject, 
the two lists would not bear comparison. We may also 
infer, from the law of the deviation from averages, so 
well illustrated by Mr. Galton, in his work on ‘ Here- 
ditary Genius,’ that if men are capable of a decided 
pre-eminence over women in many subjects, the averae f' 
of mental power in man jnust be above that of woman. 

Amongst the half-human progenitors of man, an(i 
amongst savages, there have been struggles between 
the males during many generations for the possession 
of the females. But mere bodily strength and six< 
would do little for victory, unless associated wiili 
courage, perseverance, and determined energy. / WiOi 
social animals, the young males have to pass throu ;.di 
many a contest before they win a female^ and tho oldf . 
males have to retain their females by renewed batllr^ 
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They have, also, in the case of mankind, to defend their 
females, as well as their young, from enemies of all 
kinds, and to hunt for their joint subsistence. But to 
avoid enemies or to attack them with success, to capture 
wild animals, and to fashion weapons, requires the 
aid of the higher mental faculties, namely, observa- 
tion, reason, invention, or imagination. These various 
faculties will thus have been continually put to the 
test and selected during manhood ; they will, moreover, 
have been strengthened by use during this same period 
of life. Consequently in accordance with the principle 
often alluded to, we might expect that they would at 
least tend to be transmitted chiefly to the male offspring 
at the corresponding period of manhood. 

Now, when two men are put into competition, or a 
man with a woman, both possessed of every mental 
quality in equal perfection, save that one has higher 
energy, perseverance, and courage, the latter will 
generally become more eminent in every pursuit, and 
will gain the ascendancy. He may be said to possess 
genius — for genius has been declared by a great 
authority to be patience ; and patience, in this sense, 
means unflinching, undaunted perseverance. But this 
view of genius is perhaps deficient; for without the 
higher powers of the imagination and reason, no 
eminent success can be gained in many subjects. These 
latter faculties, as well as the former, will have been 
developed in man, partly through sexual selection,- 
that is, through the contest of rival m>iles, and parti' 

^ J. Stuart Mill remarks “ most plodding, and long ham- 
(‘The Subjection of Women/ “mering at single thoughts." 
1869, p. 1122), i‘The things in What is this but energy au^l 
“which man most excels wo- perseverance? 

“ laan are those which n qnl.''e 



860 


THE DESCENT OF M /VN. 


Pabt Hi. 


through natural selection, — that is, from success in tho 
general struggle for life; and as in both cases the 
struggle will have been during maturity, the characters 
gained will have been transmitted more fully to tlx 
male than to the female offspring. It accords in .! 
striking manner with this view of the modification am: 
re-infor cement cf many of our mental faculties by 
sexual selection, that, firstly, they notoriously undergo 
a considerable change at puberty and, secondly, that 
eunuchs remain throughout life inferior in these same 
qualities. Thus man has ultimately become super ioi 
to woman. It is, indeed, fortunate that the law of the 
equal transmission of characters to both sexes prevaiin 
with mammals ; otherwise it is probable that man would 
have become as superior in mental endowment to woman, 
as the peacock is in ornamental plumage to the peahen 
It must be borne in mind that the tendency in 
characters acquired by either sex late in life, to be 
transmitted to the same sex at the same age, and of 
early acquired characters to be transmitted to botli 
sexes, are rules which, though general, do not always 
hold. If they always held good, we might conclud( 
(but I here exceed my proper bounds) that the in- 
herited effects of the early education of boys and girix 
would be transmitted equally to both sexes ; so thx : 
the present inequality in mental power between tlu* 
sexes would not be effaced by a similar course of eaiiy 
training ; nor can it have been caused by their dissimiJ;' 
early training. In order that woman should reach lb' 
same standard as man, she ought, when nearly adult, ?■ 
be trained to energy and perseverance, and to have b' 
reason and imagination exercised to the highest point 
® Maudsley, ‘Mind and Jiody/ p. 31. 



Chap. XIX. 


MAN— MUSICAL POWERS. 


861 


and then she would probably transmit these qualities 
oEiefly to her adult daughters. All women, however, 
could not be thus raised, unless during many genera- 
tions those who excelled in the above robust virtues 
were married, and produced offspring in larger 
numbers than other women. As before remarked of 
bodily strength, although men do not now fight for 
their wives, and this form of selection has passed away, 
yet during manhood, they generally undergo a severe 
struggle in order to maintain themselves and their 
families; and this will tend to keep up or even 
increase their mental powers, and, as a consequence, 
the present inequality between the sexes.^® 


' f^oiee and Musical Powers . — In some species of 
Quadrumana there is a great difference between the 
adult sexes, in the power of their voices and in the 
development of the vocal organs; and man appears 
to have inherited this difference from his early 
progenitors. His vocal cords are about one-third 
longer than in woman, or than in boys ; and emascu- 
lation produces the same effect on him as on the lower 
animals, for it “ arrests that prominent growth of the 
" thyroid, &c., which accomp. 'jies the elongation of 
the cords.” With respect to the cause of this 


* An observation by Vogt 
bears on this subject: he says, 
“ It is a remarkable circum- 
“ stance, that the difference 
“ between the sexes, as regards 
“ (he cranial cavity, ‘Increases 
“ with the development of the 
“race, so that the male Enro- 
ll can excels ihiich more the 
“female, than the negro the 


“negress. Welcker confirms 
“ this statement of Huschko 
“ from his measurements of 
“negro and German skulls.” 
Ihit Vogt admits (* Lectures on 
Man,* Eng. translat. 1864, p. 
81) that more observations are 
requisite on this point. 

^ Owen, ‘ Anatomy of Verte- 
brates,’ vol. iii. p. 60S, 
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JiiFerence between the sexes, I have nothing to add to 
the remarks in the last chapter on the probable effects 
of the long- continued use of the vocal organs by the 
male under the excitement of love, rage and jealousy. 
According to Sir Duncan Gibb,*® the voice and the 
form of the larynx differ in the different races of 
mankind ; but with the Tartars, Chinese, &c., the 
voice of the male is said not to differ so much from 
that of the female, as in most other races. 

{^The capacity and love for singing or music, though 
not a sexual character in man, must not here be passed 
over. Although the sounds emitted by animals of all 
kinds serve many purposes, a strong case can be made 
out, that the vocal organs were primarily used and 
perfected in relation to the propagation of the species. 
Insects and some few spiders are the lowest animals 
which voluntarily produce any sound; and this is 
generally effected by the aid of beautifully constructed 
stridulating organs, which are often confined to the 
males. The sounds thus produced consist, I believe 
in all cases, of the same note, repeated rhythmically ; 
and this is sometimes pleasing even to the ears of 
man. The chief and, in some cases, exclusive purpose 
appears to be either to call or charm the opposite 
sex. 

The sounds produced by fishes are said in some 
cases to be made only by the males during tlie 
breeding-season. All the air-breathing Vertebrati?, 
necessarily possess an apparatus for inhaling and 

f 

‘ Journal of the Anthro- Stridulation,’ in ‘ Proc. Boston 
polog. Soc,* April, 18G9, p. Ivii. Boc. of Nat. Hist.’ vol. \i. April 
and Ixvi. 1868. 

^ Dr. Scudder, ‘ Notes on 
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expelling air, with a pipe capable of ])eiiig cloaed at 
one end. Hence when the primeval members of this 
class were strongly excited and their muscles violently 
contracted, purposeless sounds would almost certainly 
have been produced ; and these, if they p joved in any 
way serviceable, might readily have been modified or 
intensified by the preservation of properly adapted 
variations. The lowest Vertebrates which breatiie 
air are Amphibians; and of these, frogs and toads 
possess vocal organs, which are incessantly used during 
the breeding-season, and which are often more highly 
developed in the male than in the female. The male 
alone of the tortoise utters a noise, and this only 
during the season of love. Alale alligators roar or 
bellow during the same season. Every one knows 
how much birds use their vocal organs as a means of 
courtship; and some species likewise perform what 
may be called instrumental music. 

In the class of i\lammuls, with which we are here 
more particularly concerned, the males of almost all 
the species use their voices during the breeding -season 
much more than at any other time; and some are 
iibsolutely mute excepting at this season. With other 
species both sexes, or only the females, use their 
voices as a love call. Considering these facts, and 
that the vocal organs of some quadrupeds are much 
more largely developed in the male than in the female, 
mther permanently or temporarily during the bleeding- 
season ; and considering that in most of the lower 
(‘lasses the sounds j.if.‘oduced by the males, serve not 
only to call hut to excite or allure the female, it is 
a surprising fa^sjt that we have not as yet any good 
(■videiice that these organs are used hy inale mammals 
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to charm the females. The American Mycetes caratja 
perhaps forms an exception, as does the Hylobater^ 
agilisy an ape allied to man. This gibbon has an 
extremely loud but musical Toice. Mr. Waterhouse 
states, “It appeared to me that in ascending and 
“descending the scale, the intervals were always 
“ exactly half-tones ; and I am sure that the highest 
“ note was the exact octave to the lowest. The quality 
“ of the notes is very musical ; and I do not doubt that 
“ a good violinist would be able to give a correct idea 
“ of the gibbon’s composition, excepting as regards its 
“loudness.” Mr. Waterhouse then gives the notes. 
Professor Owen, who is a musician, confirms tlio 
foregoing statement, and remarks, though erroneously, 
that this gibbon “alone of brute mammals may ho 
“ said to sing.” It appears to be much excited after 
its performance. Unfortunately, its habits have never 
been closely observed in a state of nature ; but from 
the analogy of other animals, it is probable that it 
uses its musical powers more especially during the 
season of courtship. 

This gibbon is not the only species in the genus 
which sings, for my son, Francis Darwin, attentively 
listened in the Zoological Gardens to H. leuciscus 
whilst singing a cadence of three notes, in true 
musical intervals and with a clear musical tone. It 
is a more surprising fact that certain rodents utt('r 
musical sounds. Singing mice have often been men- 
tioned and exhibited, but imposture has commonly been 
suspected. We have, however, at last a clear accouut 

Given in W. 0. U Martinis p. 432; Owen, ^Anatomy 
‘ General Introduction to Nat. Vertebrates, Vol. iii. p, 600. 
Hist, of Mamm. Animals,’ 1841, 
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by a well-known observer, the Kov. S. Lockwood, of 
the musical powers of an American species, the lies- 
ptromys cotjnatus, belonging to a genus distinct from 
that of the English mouse. This little animal was 
kept in confinement, and the performance was re- 
peatedly hoard. In one of the two chief songs, “ the 
last bar would frequently be prolonged to two or 
‘‘ three ; and she would sometimes change from C 
“ sharp and D, to C natural and D, then warble on 
‘‘ these two notes awhile, and wind up with a quick 
chirp on G sharp and D. The distinctness between 
“ the semitones was very marked, and easily appreci- 
‘‘able to a good ear.” Mr. Lockwood gives both 
songs in musical notation; and adds that though 
tills little mouse “ had no ear for time, yet she would 
“ keep to the key of B (two flats) and strictly in a 
“ major key.” ... Her soft clear voice falls an octave 
with all the precision possible ; then at the wind 
“ up, it rises again into a very quick trill on 0 sharp 
“and D.” 

A critic has asked how the ears of man, and he 
ought to have added of other animals, could have been 
adapted by selection so as to distinguish musical notes. 
Hut this question shows some confusion on the subject ; 
a noise is the sensation resulting from the co-existence 
oi several aerial “ simple vibrations ” of various periods^ 
each of which intermits so frequently that its separate 
existence cannot bo perceived. It is only in the want 
of continuity of such vibi ations, and in their want of 
harmony inter se, thr.t a noise differs from a musical 
note. Thus an ear to be capable of discriminating 
noises— and tha high importance of this power to all 
^ The ‘ Americuu Naturalist,’ 1871, p. 761. 
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animals is admitted by every one — must be sensitive to 
musical notes. We have evidence of this capacity 
even low down in the animal scale : thus Crustaceans 
are provided with auditory hairs of different lengths, 
which have been seen to vibrate when the proper 
musical notes are struck.®^ As stated in a previous 
chapter, similar ol)servations have been made on the 
hairs of the antennai of gnats. It has been positively 
asserted by good observers that spiders are attracted 
by music. It is also well-known that some dogs howl 
when hearing particular tones.^^ Seals apparently 
appreciate music, and their fondness for it ‘‘ was well 
“ known to the ancients, and is often taken advantage 

of by the hunters at the present day.” 

Therefore, as far as the mere perception of musical 
notes is concerned, there seems no special difficulty in 
the case of man or of any other animal. .Helmholtz 
has explained on physiological principles why concords 
are agreeable, and discords disagreeable to the human 
ear; but wo are little concerned with these, as music 
in harmony is a late invention. We are more con- 
cerned Vfiih. melody, and here again, according to 
Helmholtz, it is intelligible why the notes of our 
musical scale are used. The ear analyses all sounds 
into their component “ simple vibrations,” although wo 
are not conscious of this analysis. In a musical note 
the lowest in pitch of these is generally predominant, 

^ Helmholtz, ‘ Th^orie Thys. other note. I may add anotlier 
de la Musique,’ 1868, p. 187. instance of a dog always whin- 
Several account'^ have been ing, wjien one note on a con- 
published to this effect. Mr. ceriina, vvliich was out of tune, 
Peach writes to me that he lia>? whs played. 
rc[)eatedly found that an old ^ Mr. H. JBrown, in M’loc 
dog of his howls when B flat is Zoi>l. Soc.’ 1868, p. 410. 
aonnded on the flute, and to no 
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and tlie others which are less marked are the octave, 
the twelfth, the second octave, &c., all harmonies of 
the fundamental predominant note; any two notes 
of our scale have many of these harmonic over-tones 
in common. It seems pretty clear then, that if an 
animal always wished to sing precisely the same song, 
he would guide himself by sounding those notes in 
succession, which possess many over -tones in common 
— that is, he would choose for his song, notes which 
belong to our musical scale. 

But if it bo further asked why musical tones in a 
certain order and rhythm give man and other animals 
pleasure, we can no more give the reason than for the 
pleasantness of certain tastes and smells. That they 
do give pleasure of some kind to animals, we may 
infer from their being produced during the season of 
courtship by many insects, spiders, fishes, amphibians, 
and birds; for unless the females were able to ap- 
preciate such sounds and were excited or charmed 
by them, the persoveiing efforts of the males, and 
the complex structures often possessed by them 
alone, would be useless; and this it is impossible 
to believe. 

Human song is generally admitted to be the basis 
or origin of instrumental music. As neither the 
enjoyment nor tlie capacity of producing musical 
notes are faculties of the least use to man in reference 
to his daily habits of life, they must be ranked 
amongst the most mysterious witli wdiich he is 
endowed. They aiy^ present, though in a very rude 
condition, in men of all races, even the most savage ; 
but so differcjit is the taste of the several races, that 
our music giyes no pleasure to savages, and their 
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music is to us in most cases hideous and unmeaning. 
Dr. Seemann, in some interesting remarks on this 
subject,^® ‘‘ doubts whether even amongst the nations 
“ of Western Europe, intimately connected as they are 
“ by close and frequent intercourse, the music of the 
‘‘ one is interpreted in the same sense by the others 
‘‘ By travelling eastwards we find that there is cer- 
“ tainly a different language of music. Songs of joy 
‘‘and dance-accompaniments are no longer, as with 
“us, in the major keys, but always in the minor.” 
Whether or not the half-human progenitors of man 
possessed, like the singing gibbons, the capacity of 
producing, and therefore no doubt of appreciating, 
musical notes, we know that man possessed these 
faculties at a very remote period. M. Lartet has flo- 
scribed two flutes made out of the bones and horns of 
the reindeer, found in caves together with flint tools 
and the remains of extinct animals. The arts of 
singing and of dancing are also very ancient, and are 
now practised by all or nearly all the lowest races 
of man. Poetry, which may be considered as tlie 
offspring of song, is likewise so ancient, that many 
persons have felt astonished that it should have 
arisen during the earliest ages of which we have any 
record. 

We see that the musical faculties, which are not 
wholly deficient in any race, are capable of prompt 
and high development, for Hottentots and Negroes 
have become excellent musicians, although in tlicir 

** ‘Journal of Antliropolog. TimeV second edition, ISO'.*, 
8oc.* Oct. 1870, p. civ. See which contain an adiniiable 
also the several later chapters in account of the^habits of savages 
Sir John Lubbock’s ‘ Prehistoric 
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native countries they rarely practise anything that we 
should consider music. Schwciiifurth, however, was 
pleased with some of the simple melodies which ho 
heard in the interior of Africa. But there is nothing 
anomalous in the musical faculties lying dormant in 
man : some species of birds which never naturally 
sing, can without much difficulty be taught to do so ; 
thus a house-sparrow has learnt the song of a linnet. 
As these two species are closely allied, and belong 
to the order of Insessores, which includes nearly all 
the singing-birds in the world, it is possible that a 
progenitor of the sparrow may have been a songster. 
It is more remarkable that parrots, belonging to a 
group distinct from the Insessores, and having differ- 
ently constucted vocal organs, can be taught not only 
to speak, but to pipe or Avhistle tunes invented by 
man, so that they must have some musical capacity. 
Nevertheless it would be very rash to assume that 
parrots are descended from some ancient form which 
was a songster. Many cases could be advanced of 
organs and instincts originally adapted for one pur- 
pose, having been utilised for some distinct purpose.^® 
Hence the capacity for higli musical development 
which the savage races of man possess, may be 


Since this chapter was 
printed, I have seen a valuable 
article by Mr. Chauncey Wright 
(‘ North American Review,* Uct. 
1870, page 293), who, in dis- 
cussing the above subject, re- 
marks, ** There are manj^ con- 
“ sequences of the ultimate 
“laws or uniformities of nature, 
“ through which the acquisition 
“of one useful pow,T will bring 
“ with it many resulting advan- 


“ tages as well as limiting disad- 
“ vantages, actual or possible, 
“ wliich the principle of utility 
‘•may not have compre hende<l 
“in its action.” As I have 
attempted to shew in an early 
chapter of this work, this prin- 
ciple has an important bearing 
on the acquisition by man ol 
some of his mental character- 
istics. 
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due either to the practice by our semi-human pro- 
genitors of some rude form of music, or simply to 
their having acquired tho proper vocal organs for a 
different purpose. Ihit in tliis latter case wo must 
assume, as in the above instance of parrots, and as 
seems to occur with many animals, that they already 
possessed some sense of melody. 

Music arouses in us various emotions, but not the 
more terrible ones of horror, fear, rage, &c. It awakens 
the gentler feelings of tenderness and love, wliicli 
readily pass into devotion. In the Chinese annals it is 
said, Music hath the power of making heaven descend 
“ upon earth.” It likewise stirs up in us the sense 
of triumph and the glorious ardour for war. These 
powerful and mingled feelings may well give rise to 
the sense of sublimity. We can concentrate, as Dr. 
Scemann observes, greater intensity of feeling in a 
single musical note than in pages of writing. Jt is 
probable that nearly the same emotions, but mucli 
weaker and far less complex, are felt by birds when 
the male pours forth his full volume of song, in rivalry 
with other males, to captivate the female. Love is 
still the commonest theme of our songs. As Herbert 
Spencer remarks, ‘‘ music arouses dormant sentimentn 
^‘of which we had not conceived tho possibility, and do 
‘‘ not know the meaning ; or, as Kichter says, tells us of 
things we have not seen and shall not see.” Con- 
versely, when vivid emotions are felt and expressed by 
the orator, or even in common speech, musical cadences 
and rhythm are instinctively used. The negro in 
Africa when excited often bursts forth in song ; 
“another will reply in song, while ther company, as if 
“touched by a musical wave, murmur a chorus in 
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‘‘perfect unison.’' Even monkeys express strong 
feelings in dinerent tones — anger and impatience by 
low, — fear and pain by high notes.^* The sensations 
and ideas thus excited in us by music, or expressed by 
the cadences of oratory, appear from their vagueness, 
yet depth, like mental reversions to the emotions and 
thoughts of a long-past age. 

All these facts with respect to music and impassioned 
speech become intelligible to a certain extent, if we 
may assume that musical tones and rhythm were used 
by our half-human ancestors, during the season of court- 
ship, when animals of all kinds are excited not only by 
love, but by the strong passions of jealousy, rivalry, 
and triumph. From the deeply-laid principle of in- 
herited associations, musical tones in this case would 
be likely to call up vaguely and indoiinitely the strong 
emotions of a long-past age. As we have every 
reason to suppose that articulate speech is one of 
the latest, as it certainly is the highest, of the arts 
acquired by man, and as the instinctive power of pro- 
ducing musical notes and rhythms is developed low down 
in the animal series, it would be altogether opposed to 
the principle of evolution, if we were to admit that man’s 
musical capacity has been developed from the tones 
used in impassioned speech. We must suppose that 
the rhythms and cadences of oratory arc derived from 
previously developed musical powers.^^ We can thus 

” Win wood lliade, ‘The Mar- Function of Music,* by Mr. 
tyrdom of Man,’ 1872, p. 441, Herbert Spencer, in his collected 

and ‘African Sketch Book,* ‘Essays,' 1858, p. 359. Mr. 

1873, vol. ii. p. 313. Spencer comes to an exactly 

Rengger, ‘ Siiugethiere von opposite conclusion to that at 

Paraguay,’ s. 49. which I have arrived. He con- 

See the very interesting eludes, as did Diderot formerly, 
discussion on the ‘Origin and that the cadences used in emo- 



872 


THK DESCENT OF MAN. 


Part ITT. 


understand how it is tliat music, dancing, song, and 
poetry arc such very ancient arts. Wo may go even 
further than this, and, as remarked in a former chapter, 
])elicve that musical sounds alfordcd one of the bases 
for the development of langujig(‘-.‘“' 

As the males of several quad riima nous animals have 
their vocal organs much more developed than in the 
females, and as a gibbon, one of the anthropomorphous 
apes, pours forth a whole octave of musical notes and 
may be said to sing, it appears probable that the 
progenitors of man, cither the males or females or 
both sexes, before acquiring the power of expressing 
their mutual love in articulate language, endeavoured 
to charm each other with musical notes and rhythm. 
So little is knoAvn about the use of tlm voice by the 
(iuadrumana during the season of love, that we hav(‘ 
no moans of judging whether the liabit of singing 
was first acquired by our male or female ancestors. 
Women are generally thought to possess sweeter voices 
than men, and as far as this serves as any guide, we 

tioiial speech alford tlu' louiida- (icep nulcs shoukl be exprc-ssivi-, 

tion i'rom which music has both with man and the low( i 

been developed; whilst 1 con- animal'^, of certain emoti(*ii.>. 

elude that musical notes and Mr. ISpencer gives also nn 

rhylhm were first acipdrcd by interesting discussion on lin- 
the male or lemnlc progenitors relations between poetry, rcoil.;- 
of mankind for the sake of tive and song, 

charming the opposite sex. '*"1 find in Lord Monh('(l(K>' . 
Thus musical tones became ‘Origin of Language,' vol. i 

firmly associated with some of (1774), ]). dOO, that Dr. Ifim') 
the strongest passions an animal iock likewise thuugiit n 
is capable of feeling, and are v/*‘ the first language among in. * 
consequently used instinctively, ‘ was music, and that be.' 
or through association when “our ‘'ideas were cxpres.sul i ’’ 
strong emotions are expressed in “ articulate soimds, they 
speech. Mr. Spencer dons not ‘ coinmi mica ted by tones va, i"! 

offer any satisfactory ex})1ana- “according to different deo' a 

tlon, nor can I, v\i;y high or “of gravity and acutenes.s.” 
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nay infer tliat they first acquired musical powers in 
n’der to atiiact the other sex.” But if so, this must 
lave occurred long ago, before our ancestors had be- 
joine sufluueiitly human to treat and value their women 
uercly as useful slaves. Tlie im])assioncd orator, bard, 
)r musician, when with his varied tones and cadences 
10 excites the strongest emotions in his hearers, little 
inspects that lie uses the same means by which his 
lalf-human ancestors long ago aroused each other’s 
irdent passions, during their courtship and rivalry. 

The Influence of Beauty in deter miniuy the Marriages 
)f Manhind . — In civilised life man is largely, but by 
10 moans exclusively, influenced in the choice of his 
vife by external appearance ; but we are chiefly con- 
ierned with primeval times, and our only means of 
brming a judgment on this subject is to study the 
labits of existing seini-civiliscd and savage nations, 
if it can be shewn that the men of dilYerent races 
irefer women liaving various characteristics, or con- 
versely with the Avouien, we have then to enquire 
vhethcr such choice, continued during many geiiora- 
ions, would produce any sensible effect on the race, 
‘ither on one sex or both according to the form of 
nlieritfince which lias prevailed. 

It will be well first to shew in some detail that 
lavages pay the greatest attention to their peisonal 
ippcarance.^’^ That they have a passion for ornament is 

See au interesting discus- in all parts of the world orna- 
ion on this subject by yiickd, moiit themselves, is given l)y 
G-enerelle Morph,* B. ii. 1860, the Italian traveller, Frolcssor 
1 . 24G. Mantegazza, ‘ Rio de la Plata, 

A full and e\^;cllcnt account Viaggi c Studi,’ 18G7, jp. 525- 
'f the manner in which savages 5^15 j all tho following state- 
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notorious ; and an English philosopher goes so far os 
to maintain, that clothes were first made for ornament 
and not for warmth. As Professor Waitz remarks, 
“however poor and miserable man is, he finds a 
“ pleasure in adorning himself.” The extravagance of 
the naked Indians of South America in decorating them- 
selves is shewn “ by a man of large stature gaining 
“with difficulty enough by the labour of a fortnight to 
“procure in exchange the ehica necessary to paint 
“himself red.”^^ The ancient barbarians of Europe 
during the Keindeer period brought to their caves any 
brilliant or singular objects which they happened to 
find. Savages at the present day everywhere deck 
themselves with plumes, necklaces, armlets, ear-rings, 
&c. They paint themselves in the most diversified 
manner. “ If painted nations,” as Humboldt observes, 
“had been examined with the same attention as clothed 
“ nations, it would have been perceived that the most 
“ fertile imagination and the most mutable caprice 
“ have created the fashions of painting, as well as 
“ those of garments.” 

In one part of Africa the eyelids are coloured black ; 
in another the nails are coloured yellow or purple. In 
many places the hair is dyed of various tints. In difler- 

ments, when other references chapter on the present siibj(ct, 
are not ^iven, are taken from and from winch (pp. 42, 48) 1 
this work. See, also, Waitz, have taken some facts about 
‘Introduction to Anlhropolog.* savages dyeing their teeth and 
Eng. translat/*vol. i. 1863, p. hair, and piercing their teeth. 
275, et passim. Lawrence also Humboldt, ‘ Personal Nar- 

gives very full details in his rative,* Eng. translat. vol. iv. 
‘ Lectures on Physiology,’ 1822. p. 51<) ; on the imagination 
Since this chapter was written shewn in painting the body, 
Sir J. Lubbock has published his p. 622 ; on modi lying the fouu 
‘ Origin of Civilisation,’ 1870, in of the calf of^he leg, p. 466, 
which there is an interesting 
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ent countries the teeth are stained black, red, blue, &c., 
and in the Malay Archipelago it is thought shameful 
to have white teeth like those of a dog.” Not one 
great country can be named, from the Polar regions in 
the north to New Zealand in the south, in which the 
aborigines do not tattoo themselves. This practice was 
followed by the Jews of old, and by the ancient 
Britons. In Africa some of the natives tattoo them- 
selves, but it is a much more common practice to raise 
protuberances by rubbing salt into incisions made in 
various parts of the body ; and these are considered by 
the inhabitants of Kordofan and Darfur “ to be great 
personal attractions.” In the Arab countries no 
beauty can be perfect until the cheeks ‘^or temples 
have been gashed.” In South America, as Hum- 
boldt, remarks, “ a mother would be accused of culpable 
‘‘indifference towards her children, if she did not 
“ employ artificial means to shape the calf of the leg 
“after the fashion of the countiy.” In the Old and 
New Worlds the shape of the skull was formerly 
modified during infancy in the most extraordinary 
manner, as is still the case in many places, and such 
deformities are considered ornamental. For instance, 
the savages of Colombia deem a much flattened head 
“ an essential point of beauty.” 

The hair is treated with especial care in various 
countries ; it is allowed to grow to full length, so as to 
reach to the ground, or is combed into “a compact 
“frizzled mop, which is the Papuan’s pride and 
“ glory.” In* Np^rthern Africa “ a man requires a 

^ ‘The Nile Tributuries,’ Hist, of Mankind,' 4th edit. 
1807 ; * The Albert N’yanza,* vol. i. 1851, p. 321. 

1860, vol. i. p. 2i8. " On the Papuans, Wallace, 

" Quoted by Prichard, ‘ Phys. ‘ The Malay Archipelago,* voL ii. 
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“ period of from eight to ten years to perfect ]u< 
“ coiffure/^ With other nations the head is shaved, aiui 
in parts of South America and Africa even the eye 
brows and eyelashes arc eradicated. The natives ol 
the Upper Nile knock ont the four front teeth, saying 
that they do not wish to resemble brutes. Furthei 
south, the Batokas knock out only the two upper in- 
cisors, which, as Livingstone^^ remarks, gives the fac( 
a hideous appearance, owing to the prominence of the 
lower jaw ; but these people think the presence ol 
the incisors most unsightly, and on beholding sonu' 
Europeans, cried out, ‘‘ Look at the great teeth ! ” Tlje 
chief Sebituani fried in vain to alter this fashion. In 
various parts of Afiica and in the Malay Archipelago th(‘ 
natives file the incisors into points like those of a saw, or 
pierce them with holes, into which they insert studs. 

As the face with us is chiefly admired for Us beauty, 
so with savages it is the chief seat of mutilation. In 
all quarters of the world the septum, and more rarely 
the wings of the nose are pierced ; rings, sticks, 
feathers, and other ornaments being inserted into tlie 
holes. The ears are everywhere pierced and similarly 
ornamented, and with the Botocudos and Lenguas of 
South America the hole is gradually so much enlarged 
that the lower edge touches the shoulder. In Noitli 
and South America and in Africa either the upper or 
lower lip is pierced ; and with the Botocudos the hole in 
the lower lip is so large that a disc of wood, four inches 
in diameter, is placed in it. Mantegazza gives a curious 
account of the shame felt by a South American native, 
and of the ridicule which he excited, when he sold lii^ 

j). 445. On tlie coiffure of tlic Albert N’yanza,’ vol. i. p. i!I0. 
Africans, bir S. Daker, ‘The ‘ Travels, ^J). 5:53. 
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iembeta , — the largo coloured piece of wood which is 
passed through the hole. In Central Africa the 
women perforate the lower lip and wear a crystal, 
which, from the movement of the tongue, has ‘‘a 
“ wriggling motion, indescribably ludicrous during con 
“ versation.” The wife of the chief of Latooka told Sir 
S. Baker*® that Lady Baker “would be much improved 
“ if she would extract her four front teeth from the 
lower jaw, and wear the long pointed polished crystal 
“ in her under lip.” Further south with the Makalolo, 
the upper lip is perforated, and a large metal and bamboo 
ring, called a pelele, is worn in the hole. “ This caused 
the lip in one case to project two inches beyond tin; 
tip of the nose ; and when the lady smiled, the con- 
traction of the muscles elevated it over the eyes. 

‘ Why do the women wear these things ? * tlie vener- 
•• able chief, Ghinsurdi, was asked. Evidently surprised 
•‘at such a stupid question, he rejdied, ‘For beauty! 
“ ‘ They are the only beautiful things women have ; 
•• ‘ men have beards, women have none. What kind 
•“ of a person would she be without the pelele? She 
“ ‘ would not be a woman at all with a mouth like a 
‘ man, but no beard.’ ” 

Hardly any part of the body, which can be un- 
naturally moditied, has escaped. The amount of 
suffering thus caused must have been extreme, for 
]iiany of the operations require several years for their 
<*ompletion, so that the idea of their necessity must be 
imperative. The motives are various ; tlio men paint 
their bodies to mak^ themselves appimr terrible in 

‘The Albert N’yauza,* ciaLiou,’ 18il0; re}>ort given in 
) 8G6, vol. i. p. 21 V. the ‘ Athenanim/ July 7, 1860, 

Livingstone, ‘ British Asso- p. 29. 
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battle ; certain mutilations are connected with religious 
rites, or they mark the age of puberty, or the rank of the 
man, or they serve to distinguish the tribes. Amongst 
savages the same fashions prevail for long periods/® 
and thus mutilations, from whatever cause first made, 
soon come to be valued as distinctive marks. But self- 
adornment, vanity, and the admiration of others, seem 
to be the commonest motives. In regard to tattooing, 
I was told by the missionaries in New Zealand that 
when they tried to persuade some girls to give up the 
j)ractice, they answered, “We must just have a few 
“ lines on our lips ; else when we grow old we shall he 
“so very ugly.” With the men of New Zealand, a 
most capable judge says, “ to have fine tattooed 
“ faces was the great ambition of the young, both to 
“render themselves attractive to the ladies, and 
“ conspicuous in war.” A star tattooed on the. forehead 
and a spot on the chin are thought by the women in 
one part of Africa to be irresistible attractions. 
In most, but not all parts of the world, the men 
are more ornamented than the women, and often in 
a different manner; sometimes, though rarely, the 
women are hardly at all ornamented. As the women 
are made by savages to perform the greatest share of 
the work, and as they are not allowed to eat the best 
kinds of food, so it accords with the characteristic 
selfishness of man that they should not be allowed to 

Sir S. Baker (ibid. vol. i. p. talfooing of the Aninzoiiian 
210) s})eaking of the natives of Indians. 

Central Africa says, “every Rev. R. 1’aylor, ‘New 

tribe has a distinct and mi- Zealanfi and its Inhahilant/ 

“ changing fashion for dressing 1855, p. 152. 

“ the hair.’* See Agassiz “ Mantogezza, ‘ Viaggi 
(‘Journey in Brazil,’ 1868, p. Studi,’ p. 542.* 

318) on the invariability of the , 
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obtain, or use the finest ornaments. Lastly, it is a 
remarkable fact, as proved by the foregoing quotations, 
that the same fashions in modifying the shape of the 
head, in ornamenting the hair, in painting, tattooing, 
in perforating the nose, lips, or ears, in removing or 
filing the teeth, &c., now prevail, and have long pre- 
vailed, in the most distant quarters of the world. It 
is extremely improbable that these practices, followed 
by so many distinct nations, should be due to tra- 
dition from any common source. They indicate the 
close similarity of the mind of man, to whatever 
race he may belong, just as do the almost universal 
habits of dancing, masquerading, and making rude 
pictures. 

Having made these preliminary remarks on the 
admiration felt by savages for various ornaments, and 
for deformities most unsightly in our eyes, let us see 
how far the men are attracted by the appearance of 
their women, and what are their ideas of beauty. I 
have heard it maintained that savages are quite in- 
diflerent about the beauty of their women, valuing 
them solely as slaves; it may therefore be well to 
observe that this conclusion does not at all agree with 
the care which the women take in ornamenting them- 
selves, or with their vanity. BurchelP^ gives an 
amusing account of a Bush-woman who used as mucli 
grease, red ochre, and shining powder ‘‘ as would have 
“ruined any but a very rich husband.” She displayed 
also “ much vanity and too evident a consciousness of 
“ her suj)oriority.” *Mr. Win wood Beade informs me 
that the negroes of the West Coast often discuss the 
“ ‘ Travels in S. Africa/ 1824, vol. i. p. 414. 
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beauty of their women. Some competent observers 
have attributed the fearfully common practice of in 
fanticide partly to the desire felt by the women tu 
retain their good loots.®^ In several regions the 
women wear charms and use love philters to gain the 
affections of the men; and Mr. Brown enumerates 
four plants used for this purpose by the women of 
North-Western America.®® 

Hearne,®® an excellent observer, who lived many 
years with the American Indians, says, in speaking of 
the women, “ Ask a Northern Indian what is beauty, 
“ and he will answer, a broad flat face, small eyes, higlj 
‘^cheek-bones, three or four broad black lines across 
“each cheek, a low forehead, a large broad chin, a 

clumsy hook nose, a tawny hide, and breasts hanging 
“ down to the belt.” Pallas, who visited the northern 
parts of the Chinese empire, says, “ those women are 
“ preferred who have the Mandschu form ; that is to 
“ say, a broad face, high cheek-bones, very broad noses, 
“and enormous ears;”®’ and Vogt remarks that the 
obliquity of the eye, which is proper to the Chinese 
and Japanese, is exaggerated in their pictures for the 
purpose, as it “seems, of exhibiting its beauty, as 
“contrasted with the eye of the red-haired barbarians.” 
It is well known, as Hue repeatedly remarks, that the 
Chinese of the interior think Europeans hideous, with 

^ See, for references, Gerlaud Wales Fort,* 8vo. edit. 1700, 
‘ Ueber das Aussterben der Na- p. 89. 
turvdlker,’ 1868, bs. 51, 53, 55 ; Quoted by Prichard, ‘ Phys. 
also Azara, ‘Voyages,’ &c. tom. Hist, of Mankind,* 3rd edit. vol. 
ii. p. 116. iv. 1844, p. 619 ; Vogt, ‘ Lec- 

On the vegetable prodiic- tures 6n Man,* Eng. translat. p. 
tions used by the North-Western 129. On the opinion of tho 
American Indians, ‘Pharmaceu- Chinese on the Cingalese, E. 
tical Journal,’ vol. x. Tennent, ‘ OeJ'lon,* 1869, vol. ii. 

‘ A Journey from Prince of p. 107. * 
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their white skins and prominent noses. The nose is 
far from being too prominent, according to our ideas, 
in the natives of Ceylon; yet “the Chinese in the 
“ seventh century, accustomed to the flat features of 
“ the Mongol races, were surprised at the prominent 
“noses of the Cingalese; and Thsang described them 
“as having ‘the beak of a bird, with the body of a 
“ ‘ man.’ ” 

Fiulayson, after minutely describing the people of 
Cochin China, says that their rounded heads and faces 
are their chief characteristics ; and, he adds, “ the 
“ roundness of the whole countenance is more striking 
“ in the women, who are reckoned beautiful in propor- 
“ tion as they display this form of face.” The Siamese 
have small noses with divergent nostrils, a wide mouth, 
rather thick lips, a remarkably large face, with very 
high and broad cheek-bones. It is, therefore, not 
wonderful that “ beauty, according to our notion, is a 
“ stranger to them. Yet they consider their own 
“females to be much more beautiful than those of 
“Europe.”®* 

It is well known that with many Hottentot women 
the posterior part of the body projects in a wonderful 
manner; they are steatopygous ; and Sir Andrew 
Smith is certain that this peculiarity is greatly 
Mlmired by the men.®* He once saw a woman who 
was considered a beauty, and she was so immensely 
ieveloped behind, that when seated on level ground 


Prichanl, as taken from 
Jrawfurd and Fiulayson, ^ Phys. 
list, of Mankind,’ vol. iv. pp. 
► 34 , 535 . 

^ Idem illustrissimiis viator 
iKit mihi piseciRctorium vel 


tabulam foGminie, quod nobis 
teterrimum est, quondam per- 
magno ^stimari abhominibus in 
liac gente. Nunc res mutata 
est, et censent talem conforma- 
tionem minime optandam esse. 

3l 
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she could not rise, and had to push herself along until 
she came to a slope. Some of the women in various 
negro tribes have the same peculiarity ; and, according 
to Burton, the Somal men ‘‘are said to choose their 
“ wives by ranging them in a line, and by picking her 
“ out who projects farthest a tergo. Nothing can be 
“ more hateful to a negro than the opposite form.” 

With respect to colour, the negroes rallied Mungo 
Park on the whiteness of his skin and the prominence 
of his nose, both of which they considered as “ unsightly 
“ and unnatural conformations.” He in return praised 
the glossy jet of their slcins and the lovely depression 
of their noses ; this they said was “ honeymouth,” 
nevertheless they gave liim food. The African Moors, 
also, “ knitted their brows and seemed to slmdder ” at 
the whiteness of his skin. On the eastern coast, the 
negro boys when they saw Burton, cried out Look at 
“ the white man ; does he not look like a white ape ? ’ 
On the western coast, as Mr. Winwood Eeade informs 
me, the negroes admire a very black skin more than 
one of a lighter tint. But their horror of whiteness 
may be attributed, according to this same traveller, 
partly to the belief held by most negroes that demons 
and spirits are white, and partly to their thinking it a 
sign of ill-health. 

The Banyai of the more southern part of the 
continent are negroes, but “a great many of theiii 
“are of a light cofiee-and-milk colour, and, indeed, 
“ this colour is considered handsome throughout tli(3 
whole country ; ” so that here« we have a different 
standard of taste. With the Kafirs, who differ much 

‘The Anthrojiological lie- Waitz, ‘Intw^duct. to Autlnoj/u- 
view,’ November, 1804, p. 237. logy,’ Eiig. translat. 1803, voL i. 
For additional reCerences, see p. 105, 
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from negroes, ‘‘ the skin, except among the tribes near 
“ Delagoa Bay, is iiofc usually black, the prevailing 
“ colour being a mixture of black and red, the most 
‘‘common shade being chocolate. Dark complexions, 
“as being most common, are naturally held in the 
“ highest esteem. To be told that he is light-coloured, 
“or like a white man, would be deemed a very poor 
“compliment by a Kafir. I have heard of one un- 
“ fortunate man who was so very fair that no girl 
“ would marry him.” One of the titles of the Zulu 
king is, “ You who are black.” Mr. Galton, in 
speaking to me about the natives of S. Africa, remarked 
that their ideas of beauty seem very different from 
ours ; for in one tribe two slim, slight, and pretty girls 
were not admired by the natives. 

Turning to other quarters of the world ; in Java, a 
yellow, not a white girl, is considered, according to 
Madame Pfeiffer, a beauty. A man of Cochin China 
“spoke with contempt of the wife of the English 
“ Ambassador, that she had white teeth like a dog, and 
“ a rosy colour like that of potato-flowers.” We have 
seen that the Chinese dislike our white skin, and that 
the N. Americans admire “a tawny hide.” In S. 
America, the Yuracaras, who inhabit the wooded, damp 
slopes of the eastern Cordillera, are remarkably pale- 
coloured, as their name in their own language ex- 
presses ; nevertheless they consider European women 
as very inferior to their own.^'^ 

Mungo Park’s ‘Travels in llev. J. Schooter, ‘The Kafirs of 
Africa,* 4to. 1816, pp. 6^1 131. Natal and the Zulu Country,’ 
Barton’s statement is quoted by 1857, p. 1 . 

Schaafif hausen, ‘ Archiv. fiir An- i or the Javans and Cochin- 

tliropolog.’ 1866, ^,s. 163. On Cliinese, see Waitz, ‘ Iiitrodiict. 
the Banyai, Livingstone, ‘ Tra- to Anthropology,’ Eng. translat. 
vels,* p. 64. On the Kafirs, the vol. i. p. 305. On the Yura- 
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In several of the tribes of North America the hair on 
the head grows to a wonderful length ; and Catlin 
gives a curious proof how much this is esteemed, for 
the chiet* of the Grows was elected to this office from 
having the longest hair of any man in the tribe, 
namely ten feet and seven inches. The Aymaras and 
Quichuas of S. America, likewise have very long hair ; 
and this, as Mr. D. Forbes informs me, is so much 
valued as a beauty, that cutting it off was the severest 
punishment which lie could inflict on them. In both 
the Northern and Southern halves of the continent tlie 
natives sometimes increase the apparent length of their 
hair by weaving into it fibrous substances. Although 
the hair on the head is thus cherished, that on the face 
is considered by the North American Indians ‘‘ as very 
“ vulgar,” and every hair is carefully eradicated. This 
practice prevails throughout the American- continent 
from Vancouver’s Island in the north to Tierra del 
Fuego in the south. When York Minster, a Fuegiau 
on board the ‘ Beagle,’ was taken back to his country, 
the natives told him he ought to pull out the few 
short hairs on his face. They also threatened a young 
missionary, who was left for a time with them, to strip 
him naked, and pluck the hairs from his face and body, 
yet he was far from being a hairy man. This fashion 
is carried so far that the Indians of Paraguay eradicate 
their eyebrows and eyelashes, saying that they do not 
wish to be like horses.®^ 


caras, A* d’Oibigny,a8 quotediii the qatives of Vancouver’s 
Prichard, ‘ Phys. Hist, of Man- IsLmd, see ISproat, ‘ Seem s 
kind,’ vol. v. 3rd edit. p. 470. Studies of ISavage Life,’ 18G8, p. 

“ ‘North American Indians,’ 25. On thq, Indians of I’ai i- 

by G. Catlin, 8rd edit. 1812, gnay, Azara, ‘ Voyages,’ tuiu. ii. 

vol. i. p. 49 ; vol. ii, p. 227. On p. 105. 
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It is remarkable that throughout the world the races 
which are almost completely destitute of a beard dislike 
hairs on the face and body, and take pains to eradicate 
them. The Kalmucks are beardless, and they are well 
known, like the Americans, to pluck out all straggling 
hairs; and so it is with the Polynesians, some of the 
Malays, and the Siamese. Mr. Veitcli slates that the 
Japanese ladies “all objected to our whiskers, considering 
“ them very ugly, and told us to cut them off, and be 
“ like Japanese men.” The New Zealanders have short, 
curled beards; yet they formerl}'' plucked out the hairs 
on the face. They had a saying that “ tliere is no 
“ woman for a hairy man ; ” but it would appear that 
the fashion has changed in New Zealand, perhaps owing 
to the presence of Europeans, and I am assured that 
beards are now admired by the Maories. 

On the other hand, bearded races admire and greatly 
value their beards; among the Anglo-Saxons every 
part of the body had a recogniHCjd value ; “ the loss of 
“ the beard being estimated at twenty shillings, while 
•‘the breaking of a thigh was iixed at only twelve.”®® 
In the East men swear solemnly by their beards. 
We have seen that Chinsurdi, the chief of tlie Makalolo 
in Africa, thought that beards were a great ornament. 
In the Pacific the Fijian’s beard is “ 2)rofuse and bushy, 
“and is liis greatest pride; ” whilst tlie inhabitants of 
tlie adjacent archipelagoes of Tonga and Samoa are 
“ beardless, and ablior a rough cliin.” In one island 

On the Sijiiiieso, I’neluml, For llio other iiutioiis 

ihid. vol. iv. \). hdS. On the luentioued, see referenois iu 
. I a|iiinese,.Yeitch ill ‘ Gardeners’ Lawrence, ‘Lectures on Thysi- 
Olironiclc,’ 1800,^.]). 1104. On olu^%’ &e. 1822, p. 272. 
the New Zealanders, Mnnie- Jjubbock, ‘ Origin of Civi- 

gazza, * Viaggi o 8tudi,’ 18G7, p. lisation,’ 1870, p. 321. 
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alone of the Ellice group “ the men are heavily bearded, 
“ and not a little proud thereof.’* 

We thus see how widely the different races of man 
differ in their tasie for the beautiful. In every nation 
sufficiently advanced to have made effigies of their gods 
or of their deified rulers, the sculptors no doubt have 
endeavoured to express their highest ideal of beauty 
and grandeur.®^ Under this point of view it is well to 
compare in our mind the Jupiter or Apollo of the Greeks 
with the Egyptian or Assyrian statues ; and these with 
the hideous bas-reliefs on the ruined buildings of 
Central America. 

I have met with very few statements opposed to this 
conclusion. Mr. Winwood Keade, however, who has 
had ample opportunities for observation, not only with 
the negroes of the West Coast of Africa, but with those 
of the interior who have never associated with Euro- 
peans, is convinced that their ideas of beauty are on the 
whole the same as ours ; and Dr. Kohlfs writes to me 
to the same effect with respect to Bornu and the 
countries inhabited by the Pullo tribes. Mr. lieade 
found that he agreed with the negroes in their estima- 
tion of the beauty of the native girls ; and that their 
appreciation of the beauty of European women corre- 
sponded with ours. They admire long hair, and use 
artificial means to make it appear abundant; they 
admire also a beard, though themselves very scantily 
provided. Mr. Eeade feels doubtful what kind of nose 
is most appreciated ; a girl has been lieard to say, “ I 

c 

Dr. Barnard Davis quotes pp. Ib5, J Ul. 

Mr. Prichard and others for Ch. Comte has remarks to 

these facts In regard to the this clfeot in his ‘Traitd de 
Polynesians, in ‘ Anthroix)lo- Legislation,* 3rd edit. 1837, p. 
gical Review,* April, 1870, 136. * 
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do not want to marry him, he has got no nose ; ” and 
this shows that a very flat nose is not admired. We 
should, however, bear in mind that the depressed, broad 
noses and projecting jaws of the negroes of the West 
Coast are exceptional types with the inhabitants of 
Africa. Notwithstanding the foregoing statements, 
Mr. Eeade admits that negroes “ do not like the colour 
“ of our skin ; they look on blue eyes with aversion, 
“ and they think our noses too long and our lips too 
“ thin.” He does not think it probable that negroes 
would ever prefer the most beautiful European woman, 
on the mere grounds of physical admiration, to a good- 
looking negress.®® 

The general truth of the principle, long ago insisted 
on by Humboldt,®^ that man admires and often tries to 
exaggerate whatever characters nature may have given 
him, is shown in many ways. The practice of beard- 
less races extirpating every trace of a beard, and often 
all the hairs on the body, affords one illustration. The 
skull has been greatly modified during ancient and 
modern times by many nations ; and there can be little 
doubt that this has been practised, especially in N. and 
S. America, in order to exaggerate some natural and 


The * African Sketch Book,’ 
vol. ii. 1873, pp. 253, 394, 521. 
The Fuegiaiis, as I have been in- 
formed by a missionary who 
long resi^led with tlieiu, consider 
European women as extremely 
l)cautiful ; but from what we 
have seen of the judgment of 
the other aborigiiK's of A;nerica, 
1 cannot but tliink that this 
must be a mistake, unless indeed 
the statement refers to the few 
Fuegians who have lived for 
some time with Europeans, and 


who must consider us as superior 
beings. I should add that a 
most experienced observer, Capt. 
Burton, bclicve.s that a woman 
whom we consider beautiful is 
admired throughout the world, 
‘ A n tliropologiciil lievie w,’ March, 
18G4, p. 215. 

‘ Piu’sonal Narrative,* Eng. 
translat. vol. iv. p. 518, and 
elsewhere. Mautegazza, in his 
‘ Viaggi e Studi,’ strongly insists 
ou this same principle. 
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admired peculiarity. Many American Indians are 
known to admire a head so extremely flattened as to 
appear to us idiotic. The natives on the north-western 
coast compress the head into a pointed cone ; and it is 
their constant practice to gather the hair into a knot 
on the top of the head, for the sake, as Dr. Wilson 
remarks, “ of increasing the apparent elevation of the 
“ favourite conoid form.” The inhabitants of Arakhan 
“admire a broad, smooth forehead, and in order to 
“ produce it, they fasten a plate of lead on the heads 
“ of the new-born children.” On the other hand, “ a 
“broad, well-rounded occiput is considered a great 
“ beauty ” by the natives of the Fiji islands.*^® 

As with the skull, so with the nose; the ancient 
Huns during the age of Attila were accustomed to 
flatten the noses of their infants with bandages, “for 
“the sake of exaggerating a natural conformation.” 
With the Tahitians, to be called long-nose is considered 
as an insult, and they compress the noses and foreheads 
of their children for the sake of beauty. The same 
holds with the i\lalays of Sumatra, the Hottentots, 
certain Negroes, and the natives of l^razil.'^^ The 
Chinese have by nature unusually small feet ; and it 


Oil the skulls of tlic 
American t ribas, see Nott and 
Gliddoii, ‘Tyjics of Mankind,’ 
1854, p. 440; Pricluird, ‘ Phys. 
Hist, of Mankind,* vol. i. 3rd 
edit. p. 321 ; on ilie natives of 
Arakhan, ibid. vol. iv. p. 537. 
Wilson, ‘ Pliysic.d Etlinolofyy,’ 
Smithsonian JnsUtalion, 1803, 
]). 288; on (he Fijians, )>. 290. 
Sir J. Lubbock (‘ Prehistoib; 
Times,* 2nd edit. 1809, p. 500) 
fiives an excellent icsiinni on 
this subject. 


On the lluus, GoJroii, ‘ Do 
rEspece,* tom. ii. 1859, p. 300. 
On the Tahilian.s, Waitz, *An- 
lhro])()log.’ Eng. translat. vol. i. 
p. 305. Marsdeo, quoted i^y 
Prichard, ‘ Phys. Hist, of Man- 
kind,’ 3rd edit. vol. v. p. 07. 
Lawrence, ‘Lecture.s on Phy.M- 
olngy,’^). 337. 

3’his fact was asccrlaincd 
in the ‘ llcise der Novara ; 
Anthrojxjlog, 3hieh’ Dr. Weis 
liaeh, 1807, s. 265. 
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is woll-kiiown that the women of the upper classes 
distort their feet to make them still smaller. Lastly, 
Humboldt thinks that the American Indians prefer 
colouring their bodies with red paint in order to exag- 
gerate their natural tint ; and until recently European 
women added to their naturally bright colours by 
rouge and white cosmetics ; but it may be doubted 
whethor barbarous nations have generally had any 
such intention in painting themselves. 

In the fashions of our own dress we see exactly the 
same principle and the same desire to carry every point 
to an extreme ; we exhibit, also, the same spirit of 
emulation. But tlic fashions of savages are far more 
permanent than ours ; and whenever their bodies are 
artificially modified, this is necessarily the case. The 
Arab women of the Upper Nile occupy about three 
days in dressing their hair ; they never imitate other 
tribes, but simply vie with each other in the super- 
“ lativeness of their own style.” Dr. Wilson, in 
speaking of the compressed skulls of various American 
races, adds, such usages are among the least eradi- 
“ cable, and long survive the shock of revolutions that 
‘^change dynasties and efiace more important national 
“ peculiarities.” The same principle comes into play 
in the art of breeding ; and we can thus understand, 
as I have elsewhere explained,''^ the wonderful develop- 
ment of the many races of animals and jdants, which 
have been kept merely for ornament. Fanciers always 
wish each character to be somewhat increased ; they 
do not admire a molinm standard ; tliey certainly do 

‘ Sniillisuiiiiui Institution,’ ‘ 'J’lio Variation of Animals 

JSt;3, p. 289. On y 10 fashions of n’ld Tlants inuler Boinestica- 
A 1 ah women, Sir S. P.aker,*Tlio tion,* vol. i. p. 2U; vol. ii. p. 
Kile Tributaries?,’ 1807, p. 1‘31. 240. 
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not desire any great and abrupt change in the 
character of their breeds ; they admire solely what 
they are accustomed to, but tliey ardcuitly desire to 
see each characteristic feature a little more developed. 

The senses of man and of the lower animals seem to 
be so constituted that brilliant colours and certain 
forms, as well as harmonious and rhythmical sounds, 
give pleasure and are called beautiful; but why this 
should be so we know not. It is certainly not true 
that there is in the mind of man any universal 
standard of beauty with respect to the human body. It 
is, however, possible that certain tastes may in the 
course of time become inherited, though there is no 
evidence in favour of this belief ; and if so, each race 
would possess its own innate ideal standard of beauty. 
Tt has been argued that ugliness consists in an 
approach to the structure of the lower animals, and no 
doubt this is partly true with the more civilised nations, 
in which intellect is highly appreciated ; but this 
explanation will hardly apply to all forms of ugliness. 
The men of each race prefer what they are accustomed 
to ; they cannot endure any great change ; but tliev 
like variety, and admire each characteristic carried to 
a moderate extreme.^® Men accustomed to a nearly 
oval face, to straight and regular features, and to 
bright colours, admire, as we Europeans know, these 
points when strongly developed. On the other hand, 
men accustomed to a broad face, with high cheek-bones, 
a depressed nose, and a black skin, admire these peon 

Schaaffhausen, ‘ Arcliiv. dozen *niorc or less differs ii 
fill' Anthropologie,* 18G6, s. 164. tlieorio^^ of the idea of beauty ; 

Mr. iBain bus collected but none are ^juite the Bume 

(‘ Mental and Moral Science,’ that here given. 

1868. pp. 804-314) about a • 
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liarities when strongly marked. No doubt characters 
of all kinds may be too much developed for beauty. 
Hence a perfect beauty, which implies many characters 
modified in a particular manner, will be in every race 
a prodigy. As the great anatomist Bichat long ago 
said, if every one were cast in the same mould, there 
would be no such thing as beauty. If all our women 
were to become as beautiful as the Venus de’ Medici, 
we should for a time be charmed ; but we should soon 
wish for variety ; and as soon as we had obtained 
variety, we should wish to see certain characters a 
little exaggerated beyond the then existing common 
standard. 
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CHAPTER XX. 

Secondary Sexual Characters op ^Aks—eordirmed. 

On the effects of the continued selection of women according to a 
different slandard of beauty in each race— On the causes which 
interfere with sexual selection in civilised and savage nations— 
Conditions favourable to sexual selection during primeval time.s 
— On the manner of action of sexual selection with mankind— 
On the women in savage tribes having some power to choose 
their husbands — Absence of hair on the body, and development 
of the heard — Colour of the shin — Summary. 

We have seen in the last chapter that with all 
barbarous races ornaments, dress, and external appear- 
ance are highly valued; and that the men judge of the 
beauty of their women by widely different standards. 
We must next inquire whether this preference and the 
consequent selection during many generations of those 
women, which appear to the men of each race the most 
attractive, has altered the character either of the 
females alone, or of both sexes. With mammals the 
general rule appears to be that characters of all kinds 
are inherited equally by the males and females ; we 
might therefore expect that with mankind any charac- 
ters gained by the females or by the males throngli 
sexual selection would commonly be transferred to tli(3 
offspring of both sexes. If any changfj has thus been 
effected, it is almost certain that the different races 
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would be differently modified, as each has its own 
standard of beauty. 

With mankind, especially with savages, many causes 
interfere with the action of sexual selection as. far as 
the bodily frame is concerned. Civilised men are 
largely attracted by the mental charms of women, by 
their wealth, and especially by their social position; 
for men rarely marry into a much lower rank. The 
men who succeed in obtaining the more beautiful 
women will not have a better chance of leaving a long 
line of descendants than other men with plainer wives, 
save the few who bequeath their fortunes according to 
primogeniture. With respect to the opposite form of 
selection, namely, of the more attractive men by the 
women, although in civilised nations women have free 
or almost free choice, which is not the case with 
barbarous races, yet their choice is largely influenced 
by the social position and wealth of the men ; and the 
success of the latter in life depends much on their 
intellectual powers and energy, or on the fruits of 
these same powers in their forefathers. No excuse is 
needed for treating this subject in some detail ; for, as 
the German philosopher Schopenhauer remarks, “ tlie 
“ final aim of all love intrigues, be they comic or 
‘‘ tragic, is really of more importance than all other 
“ends in human life. What it all turns upon is 
“ nothing less than the composition of the next gene- 
“ration. ... It is not the weal or woe of any one 
“ individual, but that of the human race to come, which 
“is here at stake.*' \ 

There is, however, reason to believe that in certain 

* ‘Schopenhauer and Darwinism,' in ‘Journal of Anthropology, 
Jan. 1871, p. 323., 
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civilised and semi-civilised nations sexual selection has 
effected something in modifying the bodily frame of 
some of the members. Many persons are convinced, 
as it appears to me with justice, that our aristocracy, 
including under this term all wealthy families in 
which primogeniture has long prevailed, from having 
chosen during many generations from all classes the 
more beautiful women as their wives, have become 
handsomer, according to the European standard, than 
the middle classes ; yet the middle classes are placed 
under equally favourable conditions of life for the 
perfect development of the body. Cook remarks that 
the superiority in personal appearance “which is ob- 
“ servable in the erees or nobles in all the other islands 
“ (of the Pacific) is found in the Sandwich Islands ; 
but this may be chiefly due to their better food and 
manner of life. 

The old traveller Chardin, in describing the Persians, 
says their “ blood is now highly refined by frequeut 
“intermixtures with the Georgians and Circassians, 
“ two nations which surpass all the world in personal 
“beauty. There is hardly a man of rank in Persia 
“ who is not born of a Georgian or Circassian mother.” 
Ho adds that they inherit their beauty, “not from 
“their ancestors, for without the above mixture, tlio 
“men of rank in Persia, who are descendants of the 
“ Tartars, would be extremely ugly.” * Here is a more 
curious case ; the priestesses who attended the temple 
of Venus Erycina at San-Giuliano in Sicily, were 
selected for their beauty out of tfce whole of Greece ; 

^ These quotations are taken upper classes in England to tlie 
from Lawrence (‘Lectures on men having long selected the 
Physiology/ &c. 1822, p, 393), more beautifut women, 
who attributes the beauty of the . 
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they were not vestal virgins, and Quatrefages,® who 
states the foregoing fact, says that the women of San- 
Ginliano are now famous as the most beautiful in the 
island, and are sought by artists as models. But it is 
obvious that the evidence in all the above cases is 
doubtful. 

The following case, though relating to savages, is 
well worth giving from its curiosity. Mr. Winwood 
Keade informs me that the Jollofs, a tribe of negroes on 
the west coast of Africa, “ are remarkable for their 
** uniformly fine appearance.” A friend of his asked 
one of these men, How is it that every one whom I 
“ meet is so fine looking, not only your men, but your 
“ women ? ” The Jollof answered, “ It is very easily 
“ explained : it has always been our custom to pick out 
‘‘ our worst-looking slaves and to sell them.” It need 
hardly be added that with all savages, female slaves 
serve as concubines. That this negro should have 
attributed, whether rightly or wrongly, the fine 
appearance of his tribe to the long- continued elimina- 
tion of the ugly women is not so surprising as it may at 
first appear ; for I have elsewhere shewn ^ that negroes 
fully appreciate the importance of selection in the 
breeding of their domestic animals, and I could give 
from Mr. Beade additional evidence on this head. 

The Causes which 'prevent or check the Action of Sexual 
Selection with Savages, — The chief causes are, first, so- 
called communal marriages or promiscuous inter- 
course ; secondly, the consequences of female infanti- 

* ‘Anthropologic,’ ‘ Revue des * ‘The Variation of Animals 
Coins Scientifique-J,* Oct. 1868, and Plants under Domestica- 
p. 721. tion,’ vol. i. p. 207. 
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cide ; thirdly, early betrothals ; and lastly, the low 
estimation in which women are held, as mere slaves. 
These four points must be considered in some detail. 

It is obvious that as long as the pairing of man, or 
of any other animal, is left to mere chance, with no 
choice exerted by either sex, there can bo no sexual 
selection; and no effect will be produced on tlio 
offspring by certain individuals having had an advan- 
tage over others in their courtship. Now it is asserted 
that there exist at the present day tribes which 
practise what Sir J. Lubbock by courtesy calls com- 
munal marriages ; that is, all the men and women in 
the tribe are husbands and wives to one another. The 
licentiousness of many savages is no doubt astonishing, 
but it seems to me that more evidence is requisite, 
before we fully admit that their intercourse is in any case 
promiscuous. Nevertheless all those who -have most 
closely studied the subject,® and whose judgment is 
worth much more than mine, believe that communal 
marriage (this expression being variously guarded) was 
the original and universal form throughout the world, 
including therein the intermarriage of brothers and 
sisters. The late Sir A. Smith, who had travelled 

* Sir J. Lubbock, ‘The Ori;;in Muigan, in his intercsiiii:; 
of Civilisation,’ 1870, chap. iii. memoir on the classificatory 
especially pp. 60-67. Mr, system of relationship (‘Ti’cm;. 
M‘Lennan, in his extremely American Acad, of Sciences,’ voL 

valuable work on ‘Primitive vii, Feb. 1868, p. 475), con- 
Marriage,’ 1865, p. 163, speaks eludes that polygamy and all 
of the union of the sexes “ in foims of marriage during prime- 

“ the earliest times as loose, val times were essentially un- 

“ transitory, and in some degree known. It appears also, from 
“promiscuous.” Mr. M‘Leunan 8ir Lubbock’s work, tliat 

and Sir J. Lubbock have col- Bachofeu likewise believes that 

lected much evidence on the communal intercourse originally 
extreme licentiousness of savages prevailed. ^ 

at the present timQ. Mr. L. H. , 
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widely in S. Africa, and knew much ahoiit the habits 
of savages there and elsewhere, expressed to me the 
strongest opinion that no race exists in which woman 
is considered as the property of the community. I 
believe that his judgment was largely determined by 
what is implied by the term marriage. Throughout 
the following discussion I use the term in the same 
sense as when naturalists speak of animals as mono- 
gamous, meaning thereby that the male is accepted by 
or chooses a single female, and lives with her either 
during the breeding-season or for the whole year, 
keeping possession of her by the law of might ; or, as 
when they speak of a polygamous species, meaning 
that the male lives with several females. This kind of 
marriage is all that concerns us here, as it suffices for 
the work of sexual selection. But I know that some 
of the writers above referred to imply by the term 
marriage a recognised right protected by the tribe. 

The indirect evidence in favour of the belief of the 
former prevalence of communal marriages is strong, 
and rests chiefly on the terms of relationship which are 
employed between the members of the same tribe, 
implying a connection with the tribe, and not with 
either parent. But the subject is too large and 
complex for even an abstract to be here given, and I 
will confine myself to a few remarks. It is evident in 
the case of such marriages, or where the marriage tie 
is very loose, that the relationship of the child to its 
father cannot be known. But it seems almost incredi- 
ble that the relaticftiship of the child to its mother 
should ever be completely ignored, especially as the 
women in most savage tribes nurse their infants for a 
long time. Accordingly, in many cases the lines of 

3 M 
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descent are trneed through the mother alone, to the 
exclusion of tlie father. But in other cases the terms 
employed express a connection with the tribe alone, to 
the exclusion eyen of the mother. It seems possible 
tliat the connection between the related members of 
the same barbarous tribe, exposed to all sorts of danger, 
might be so much more important, owing to the need 
of mutual protection and aid, than that between the 
mother and her child, as to lead to the sole use of terms 
expressive of tlie former relationships ; but Mr. Morgan 
is convinced that this view is by no means sufficient. 

The terms of relationship used in different parts of 
the world may be divided, according to the author just 
quoted, into two great classes, the classificatory and 
descriptive,— tlie latter being employed by us. It is 
the classificatory system which so strongly loads to the 
belief that communal and other extremely loose forms 
of marriage were originally universal. But as far as I 
can see, there is no necessity on this ground for 
believing in absolutely promiscuous intercourse ; and 1 
am glad to find that this is Sir J. Lubbock’s view. 
Men and women, like many of the lower animals, 
might formerly have entered into strict thougli 
temporary unions for each birth, and in this case 
nearly as much confusion would have arisen in the 
terms of relationship as in the case of promiscuous 
intercourse. As far as sexual selection is concerned, 
nil that is required is that choice should be exerted 
before the parents unite, and it signifies little whether 
the unions last fur life or only for a season. 

Besides the evidence derived from the terms e! 
relationship, other lines of reasoning indicatr^ td* 
loruier vnde previilonco of communal marriage. 8ir d 
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Lubixjck accounts® lor tlic rtiraiige and widely- 
extended habit of exogamy that in, the men of one 
tri])o taking wives t'rom a distinct tri])e, -by corn- 
ninnisiii liaving l^eon the original form of intercourse; 
so that a man never obtained a wnfe for liinrself unless 
he captured her from a neighbouring and hostile tribe, 
and tlien she would naturally have become his sole and 
valuable property. Thus the practice of capturing 
wives might have arisen ; and from the honour so 
gained it might ultimately have liecome the universal 
habit. According to Sir. J. Lubbock,® we can also 
thus understand the necessity of expiation for 
“ ma iT’iago as an infringement of tril)al rites, since, 
according to old ideas, a man had no right to appro- 
“ priato to himself that which belonged io the whole 
“ tribe.'’ Sir J. Lubbock further givers a curious body 
of facts shewing that in old times high honour was 
bestowed on women who wore utterly licentious ; .and 
this, as ho explains, is intelligible, if wo admit that 
promiscuous intorcourso was the aboriginal, and there- 
fore long revered custom of the tribe.' 

Although the imanner of development of the 
marriage- tie is an obscure subject, as wc may infer 
from the divergent opinions on several points betw’een 
the three authors who have studied it most closely, 
namely, Mr. Morgan, Mr. McLennan, and Sir J, 
Lubbock, yet from the foregoing and several other 
lines of evidence it seems probable ^ that the habit of 

‘ Atldic.'is to Lritisli Associii foiuul copious cv doiicc oh a;- 
1 ion ()u the Social a] 111 i*eliji;ious lationshi}) liirou^h the fenm!cs 
Condition of I lie Lower Kacos of alone, or vTtli th*' t ribe Jif )!](>. 
^Taii,’ 1870, ]). 20. * Mr. (\ StaiiilMiid Wake 

‘ ( Irigin nlTdvilisat ion,’ 1870, argui'S strongly (‘ Andiropo- 
]'. 86. In the several works logia,’ JMarch, 1871, p. 107) 
above quoted, there will he against the views held hy thos(< 
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marriage, in any strict sense of tlio word, has been 
gradually developed; and that almost promiscuous or 
very loose intercourse was once extremely common 
throughout the world. Nevertheless, from the strength 
of the feeling of jealousy all through the animal king- 
dom, as well as from the analogy of the lower animals, 
more particularly of those which come neai'est to man, 
I cannot believe that absolutely promiscuous intercourse 
prevailed in times past, shortly before man attained to 
his present rank in the zoological scale. Man, as I 
have attempted to shew, is certainly descended from 
some ape-like creature. With the existing Quadni- 
mana, as far as their habits are known, the males of 
some species are monogamous, but live during only a 
part of the year with the females : of this the orang 
seems to afford an instance. Several kinds, for 
example some of the Indian and American moukoys, 
are strictly monogamous, and associate all the yenr 
round with their wives. Others are polygamous, for 
example the gorilla and several American species, and 
each family lives separate. Even when this occur;:!, 
the families inhabiting the same district are probably 
somewhat social; the chimpanzee, for instance, is 
occasionally met with in largo bandvS. Again, otluT 
species are polygamous, but several males, each with 
his own females, live associated in a body, as with 
several species of baboons.® We may indeed conclude 

three writers on the former hamadryafi lives in greai. ^ 
prevalence of almost promis- containing twice as ninny ailiii’ 
cuous intercourse ; and he thinks fimial^s as adult males. S<- 
that the classificatory system of llengger on American 
relationship can he otherwise mous species, and Owen (‘ 
explained. of Vertebrate^,’ vol. iii. p. 71 li) ci- 

* Brehm (‘ Illust. Theirleben,* American monogamous spci 
B. i. p. 77) says Oymcephalvs Other references might l)e addt u. 
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from what we know of the jealousy of all male 
quadrupeds, armed, as many of them are, with special 
weapons for battling with their rivals, that promiscuous 
intercourse in a state of nature is extremely im- 
probable. The pairing may not last for life, but only 
for each birth ; yet if the males which are the strong- 
est and best able to defend or otherwise assist their 
females and young, wore to select the more attractive 
females, this would suffice for sexual selection. 

Therefore, looking far enough back in the stream of 
time, and judging from the social habits of man as he 
now exists, the most probable view is that he aborigin- 
ally lived in small communities, each with a single 
wife, or if powerful with several, whom he jealously 
guarded against all othei men. Or he may not have 
been a social animal, and yet have lived with several 
wives, like the gorilla ; for all the natives agree that 
but one adult male is seen in a band ; when the 
young male grows up, a contest takes place for 
“mastery, and the strongest, by killing and driving 
“out the otliers, establishes himself as the head of 
“ the community.” The younger males, being thus 
(ixpelled and wandering about, would, when at last 
successful in finding a partner, prevent too close 
interbreeding within the limits of the same family. 

Although savages are now extremely licentious, and 
although communal marriages may formerly have 
largely prevailed, yet many tribes practise some form 
of marriage, but of a far more lax nature than that o^ 
civilised nations. Mygamy, as just stated, is almost 
universally followed by the leading men in every tribe. 

Dr. Savage, iA * Boston Journal of Nat. Hist.’ vol. v. 1846-'47, 
p. 423. 
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Nevertheless there are tribes, standing almost at tljo 
bottom of the scale, which are strictly monogamous. 
This is the case with the Veddahs of Ceylon : tlioy 
have a saying, according to Sir J. Lubbock, ‘‘that 
“ death alone can separate husband and wife.” An 
intelligent Kandyan chief, of course a polygamist, 
was perfectly scandalised at the utter barbarism of 
living with only one wife, and never parting until 
‘‘separated by death.” It was, he said, “just like the 
“Wanderoo monkeys.” Whether savages who now 
enter into some form of marriage, either polygamous 
or monogamous, have retained this habit from primeval 
times, or whether they have returned to some form of 
marriage, after passing through a stage of promiscuous 
intercourse, I will not pretend to conjecture. 

Infantieide . — This practice is now very common 
throughout the world, and there is reason to believe 
that it prevailed much more extensively during former 
times.^^ Barbarians find it difficult to support them-' 
selves and their children, and it is a simple plan to 
kill their infants. In South America some tribow, 
according to Azara, formerly destroyed so many infants 
of both sexes that they were on the point of ex- 
tinction. In the Polynesian Islands women have been 
known to kill from four or five, to oven ten of their 
children ; and Ellis could not find a single woman whc' 
had not killed at least one. In a village on tin* 
eastern frontier of India Colonel MacCulloch found not 
a single female child. Wherever^infanticide prevail ' 

‘ Prehistoric Times,’ 1869, p. on exogamy and infanticide, ['}'• 
424. 130, 138, 16&; 

Mr. M‘Lennan, ‘ Primitive ” Dr. Gerland (‘ Uebor das 
Marriage,* 1865. See especially Aussterben *der Naturvolkor,’ 
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tlic struggle for existence will be in so far less severe, 
and all the members of the tribe will have an almost 
equally good chance of rearing their few surviving 
children. In most cases a larger number of female 
than of male infants are destroyed, for it is obvious 
that the latter are of more value to the tribe, as they 
will, when grown up, aid in defending it, and can 
support themselves. But the trouble experienced by 
the women in rearing children, their consequent loss 
of beauty, the higher estimation set on them when few, 
and their happier fate, are assigned by the women 
themselves, and by various observers, as additional 
motives for infanticide. 

When, owing to female infanticide, the women of a 
tribe were few, the habit of capturing wives from 
neighbouring tribes would naturally arise. Sir J. 
Lubbock, however, as we have seen, attributes the 
practice in chief part to the former existence of 
communal marriage, and to the men having conse- 
quently captured women from other tribes to hold as 
their sole property. Additional causes might be 
assigned, such as the communities being very small, in 
which case, marriageable women would often be 
deficient. That the habit was most extensively 
practised during former times, even by the ancestors 
of civilised nations, is clearly shewn by the preserva- 
tion of many curious customs and ceremonies, of which 


18GB) has collected much in- 
formation on infanticide, sec 
(Specially ss. 27, 51, 54* Azara 
( ‘ Voyages,’ &c. tom. ii. pp. 94, 
ilG) enteis in detail on the 
motives. See also McLennan 
(ibid. p. 139) for cases in India. 


In the fonner reprints oi the 
2nd edition of this hook an 
incorrect (|uota.tioii from Sir G. 
Grey was unfortunately given 
in the above passage and has 
now been removed f.om the texL 
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Mr. McLennan has given an interesting account. lu 
our own marriages the “ best man ’’ seems originally 
to have been the chief abettor of the bridegroom in the 
act of capture. Now as long as men habitually 
procured their wives through violence and craft, tliey 
would have been glad to seize on any woman, and 
would not have selected the more attractive ones. 
But as soon as the practice of procuring wives from a 
distinct tribe was effected through barter, as now occurs 
in many places, the more attractive women would 
generally have been purchased. The incessant crossing, 
however, between tribe and tribe, which necessarily 
follows from any form of this habit, would tend to keep 
all the people inhabiting the same country nearly uni- 
form in character ; and this would interfere with the 
power of sexual selection in differentiating the tribes. 

The scarcity of women, consequent on female in- 
fanticide, leads, also, to another practice, that of 
polyandry, still common in several parts of the world, 
and which formerly, as Mr. McLennan believes, pre- 
vailed almost universally : but this latter conclu- 
sion is doubted by Mr. Morgan and Sir J. Lubbock.^* 
Whenever two or more men are compelled to marry 
one woman, it is certain that all the women of the 
tribe will get married, and there will be no selection 
by the men of the more attractive women. But under 
these circumstances the women no doubt will have the 
power of choice, and will prefer the more attractive 
men. Azara, for instance, describes how carefully a 
Ouana woman bargains for all ^sorts of privileges, 

‘ Primitive Marriage,’ p, also Mr. Morgan, loc. cit., on 
L'08 ; 8ir J. Lubbock, ‘ Origin the former pwevaleuco of poly- 
ef Civilisation,’ p. 100. See andry. 
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before accepting some one or more husbands ; and the 
men in consequence take unusual care of their 
personal appearance. So amongst the Todas of India, 
who practise polyandry, the girls can accept or refuse 
any man.^® A very ugly man in these cases would 
perhaps altogether fail in getting a wife, or got one 
later in life; but the handsomer men, although more 
successful in obtaining wives, would not, as far as we 
can see, leave more offspring to inherit their beauty 
than the less handsome husbands of the same women. 

Early Betrothals and Slavery of Women , — With 
many savages it is the custom to betroth the females 
whilst mere infants ; and this would effectually 
prevent preference being exerted on either side 
according to personal appearance. But it would not 
prevent the more attractive women from being after- 
wards stolen or taken by force from their husbands by 
the more powerful men ; and this often happens in 
Australia, America, and elsewhere. The same conse- 
quonces with reference to sexual selection would to a 
certain extent follow, when women are valued almost 
solely as slaves or beasts of burden, as is the case with 
many savages. The men, however, at all times would 
prefer the liandsomest slaves according to their stand- 
ard of beauty. 

We thus see that several customs prevail with 
savages which must greatly interfere with, or com- 
pletely stop, the action of sexual selection. On the 
other hand, the conditions of life to which savages are 
exposed, and some of their habits, are favourable to 

Azara, * VoJ'agos,* See, tom. ii. pp. 92-96, Colonel Marshall 
‘ Amongst the Tjdas,’ p. 212. 
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natural selection; and this comes into play at tin 
same time witli sexual selection. Savages are known 
to sulFer severely from recurrent famines; they do not 
increase tlieir food by artificial means; they rarely 
refrain from marriage,'® and generally marry whilst 
young. Consequently they must be subjocte^l to 
occasional liard struggles for existence, and tio* 
favoured individuals will alone survive. 

At a very early period, before man attained to liis 
present rank in tlie scale, many of liis condition' 
would bo different from what now obtains aD:iongsi 
savages. Judging from tlie analogy of the lo\ve>‘ 
animals, ho would thou either live with a single female, 
or bo a polygamist. Tlie most powerful and al^lc 
males would succeed best in obtaining attractiw 
females. They would also succeed best in tlie genera i 
struggle for life, and in defending their females, as 
well as tlieir offspring, from enemies of all kinds. Ai 
tills early period the ancestors of man would not he 
sufficiently advanced in intellect to look forward te 
distant contingencies; they would not foresee that (la 
rearing of all their children, especially their femaf 
children, would make the struggle for life severer fo) 
the tribe. They would be governed more by tlieu 
instincts and less by their reason than are savages at 
the present day. They would not at that period lur>'- 
partially lost one of the strongest of all instincts 
common to all the lower animals, namely, the love ( • 

lUircholl says (‘ Travels ill (‘Voyages dans I’Aineriqii 
^S. Africa,’ vol. ii. 1824, p. 58), Merid? tom. ii. 1800, ]>. 2i ' 
that among the wild nations of makes precisely the same rcina' 
Southern Africa, neither men in regard to the wild Indians 
j\.gr Women ever pass their lives South AmericSi. 
m a state of celibacy. Azara . 
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their young offspring; and consequently they 
not have practised female infanticide. W'onien would 
not have been thus rendered scarce, and polyandry 
would not have been practised ; for hardly any otlier 
cause, except the scarcity of women seems sufficient to 
break down tlie natural and widely prevalent feeling 
of jealousy, and the desire of each male to possess 
a female for himself. Polyandry would be a natural 
stepping-stone to communal marriages or almost pro- 
miscuous intercourse ; thouejh the best autliorities 
believe that this latter habit preceded polyandry. 
During primordial times there would 1 h^ no early 
betrothals, for this implies foresight. Nor would 
women be valued merely as useful slaves or beasts of 
burtlien. Roth sexes, if the females as well as the 
males were permitted to exert any choice, would choose 
their partners not for mental charms, or property, or 
social position, hut almost solely from oxtovnal appear- 
ance. All the adults would marry or pair, and all the 
offspring, as far as that was possible, would be reared ; 
so that tho struggle for existence would ho periodically 
excessively severe. Thus during these times all the 
conditions for sexual selection Avould have been more 
favourable than at a later period, wlien man liad 
advanced in his intellectual powers hut had retro- 
graded in his instincts. Therefore, whatever influence 
sexual seIectio?j may liave had in producing the 
differences between tho races of man, and between man 
and the higher Quadrumana, this influence would 
been more powerful at a remote periotl than at tlic 
present day, though probably not jmt wholly lost. 

The Manner of Action of Hernial Sdedion with Man- 
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Tcind, — With primeval man under the favourable condi- 
tions just stated, and with those savages who at the 
present time enter into any marriage tie, sexual 
selection has probably acted in the following manner, 
subject to greater or less interference from female 
infanticide, early betrothals, &c. The strongest and 
most vigorous men — those who could best defend and 
hunt for their families, who were provided with the 
best weapons and possessed the most property, such 
as a large number of dogs or other animals, — would 
succeed in rearing a greater average number of offspring 
than the weaker and poorer members of the same tribes, 
There can, also, be no doubt that such men would 
generally be able to select the more attractive women. 
At present the chiefs of nearly every tribe throughout 
the world succeed in obtaining more than one wife. 1 
hear from Mr. Mantell that, until recently, almost 
every girl in New 55ealand who was pretty, or promised 
to be pretty, was tapu to some chief. With the Kafirs, 
as Mr. C. Hamilton states,^^ ‘‘ the chiefs generally havr* 
“ the pick of the women for many miles round, and are 
“ most persevering in establishing or confirming their 
“ privilege.” We have seen that each race has its owe 
style of beauty, and we know that it is natural to man 
to admire each characteristic point in his domestic 
animals, dress, ornaments, and personal appearance, 
when carried a little beyond the average. If then the 
several foregoing propositions be admitted, and I can- 
not see that they are doubtful, it would be an inex- 
plicable circumstance if the selection of the more 
attractive women by the more powerful men of each 
tribe, who would rear on an average a greater number 

” ‘ Anthropological Review,* Jan. 187(H p. xvi. 
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of children, did not after the lapse of many generations 
somewhat modify the character of the tribe. 

When a foreign breed of our domestic animals is 
introduced into a new country, or when a native breed 
is long and carefully attended to, either for use or 
ornament, it is found after several generations to have 
undergone a greater or less amount of change when- 
ever the means of comparison exist. This follows from 
unconscious selection during a long series of genera- 
tions — that is, the preservation of the most approved 
individuals — without any wish or expectation of such 
a result on the part of the breeder. So again, if during 
many years two careful breeders rear animals of the 
same family, and do not compare them together or 
with a common standard, the animals are found to 
have become, to the surprise of their owners, slightly 
different.^® Each breeder has impressed, as Von 
Nathusius well expresses it, the character of his own 
mind — his own taste and judgment — on his animals. 
What reason, then, can be assigned why similar results 
should not follow from the long-continued selection of 
the most admired women by those men of each tribe 
who were able to rear the greatest number of children ? 
This would be unconscious selection, for an effect 
would be produced, independently of any wish or 
expectation on the part of the men who preferred 
certain women to others. 

Let us suppose the members of a tribe, practising 
some form of marriage, to spread over an unoccupied 
continent, they wctild soon split up into distinct 
hordes, separated from each other by various barriers, 

‘ The Variation of Aniraals and Plants under Domestication, 
vol. ii. p|>. 210-2V7. 
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iiud still more efTectually l>y the incessant wars betwef »; 
all barbarous nations. The hordes would thus 
exposed to slightly diftercnfc conditions and habits ni 
life, and would sooner or later come to differ in some 
small degree. As soon as this occurred, each isolated 
tribe would form for itself a slightly different standard 
of beauty and then unconscious selection woubi 
come into action through tlie more powerful and 
leading men preferring certain women to others. 
Thus the differences between tlic tribes, at first very 
slight, would gradually and inevitably be more or h's> 
increased. 

With animals in a state of nature, many characters 
proper to the males, such as size, strength, special 
weapons, courage and pugnacity, have been acquirG(I 
through the law of battle. The semi-human pro- 
genitors of man, like their allies the Quadrumana, will 
almost certainly have been thus modified ; and, as 
savages still fight for the possession of their women, a 
similar process of selection has probably gone on in a 
greater or less degree to the present day. Othci 
characters proper to the males of the lower animals, 
such as bright colours and various ornaments, have 
been acquired by the more attractive males having 
been preferred by the females. There are, however 
exceptional cases in which the males are the 8<dectors, 
instead of having been the selected. We recoguisx 
such cases by the females being more highly orm! 

An ini^onioiis writer argues, even throughout Europe; 
from a coni] )arLson of the pictures the ‘Lives of Haydn n' ■ 
nf lla}iliacl, Uiihcns, and modern Mozart,' b}'' Pomhot (ollieiwi-' 
i'rciieh artists, that the idea of M. Beyle), translat, ; 

heaiitv is not absolutely the same 27d, , 
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rented than the males, — their ornainontal eharacleis 
having been transmitted exclusively or chiefly to their 
female offspring. One such ease has been described in 
(he order to which man belongs, that of the Khesus 
monkey. 

Man is more powerful in body and mind than woman, 
and in the savage state he keeps her in a far more 
abject state of bondage than does the male of anv 
other animal ; therefore it is not surprising that he 
should have gained the power of selection. Women 
are everywhere conscious of the value of their own 
beauty ; and when they have the means, they take 
more delight in decorating themselves with all sorts of 
ornaments than do men. They borrow the plumes of 
male birds, with which nature has decked this sex, in 
order to charm the females. As v;omen have long been 
selected for beauty, it is not surprising that some of 
ifheir successive variations should have been transmith'd 
exclusively to tlui same sex : consequently that they 
should have transmitted beauty in a somowhab higher 
(higree to tlioir female than to their male ofl*spring, a?i(l 
iliiis have become more beautiful, according to g{moral 
opinion, than men, Women, however, certainly trans- 
mit most of their cliaracters, including some beauty, to 
iheir olfspring of both sexes ; so tljai the continued 
preference by the men of each race for the more 
at ti active women, according to their standard of taste, 
will have tended to modify in the same manner all the 
hidividuals of botli sexes belonging to tin; ]’ace. 

With respect to tl;,o otiier form of sexual selection 
(wliich with the lower animals is much the more common), 
'■eamely, when the females are the selectors, and acca'.pt 
''lily those male.^ wliicli excite or cliaim them most, we 
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have reason to believe that it formerly acted on our 
progenitors. Man in all probability owes his beard, 
and perhaps some other characters, to inheritance from 
an ancient progenitor who thus gained his ornaments. 
But this form of selection may have occasionally acted 
during later times ; for in utterly barbarous tribes the 
women have more power in choosing, rejecting, and 
tempting their lovers, or of afterwards changing their 
husbands, than might have been expected. As this is 
a point of some importance, I will give in detail such 
evidence as I have been able to collect. 

Hearne describes how a woman in one of the tribew 
of Arctic America repeatedly ran away from her hus- 
band and joined her lover; and with the Charruas 
of S. America, according to Azara, divorce is quite 
optional. Amongst the Abipones, a man on choosing a 
wife bargains with the parents about the price. But 
it frequently happens that the girl rescinds what has 
been agreed upon between the parents and the bride 
‘‘groom, obstinately rejecting the very mention of 
“ marriage.” She often runs away, hides herself, and 
thus eludes the bridegroom. Captain Musters who 
lived with the Patagonians, says that their marriages 
are always settled by inclination ; “ if the parents 
“ make a match contrary to the daughter’s will, she 
“ refuses and is never compelled to comply.” In Tierra 
del Fuego a young man first obtains the consent of 
the parents by doing them some service, and then he 
attempts to carry off the girl ; “ but if she is unwilling, 
“she hides herself in the woods •until her admirer is 
“ heartily tired of looking for her, and gives up ttie 
“pursuit; but this seldom happens. ’i In the Fiji 
Islands the man seizes on the woman whom he wishes 
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for his wife by actual or pretended force ; but ‘‘ on 
reaching the home of her abductor, should she not 
' approve of the match, she runs to some one who can 
' protect her; if, however, she is satisfied, the matter 
' is settled forthwith.” With the Kalmucks there is a 
regular race between the bride and bridegroom, the 
former having a fair start ; and Clarke “ was assured 
that no instance occurs of a girl being caught, unless 
‘‘ she has a partiality to the pursuer.” Amongst the 
wild tribes of the Malay Archipelago there is also a 
racing match ; and it appears from M. Bourien’s 
account, as Sir J. Lubbock remarks, that the race, ' is 
“ not to the swift, nor the battle to the strong,’ but to 
the young man who has the good fortune to please 
‘‘his intended bride.” A similar custom, with the 
same result, prevails with the Koraks of North-Eastern 
Asia. 

Turning to Africa ; the Kafirs buy their wives, and 
girls are severely beaten by their fathers if they will 
not accept a chosen husband ; but it is manifest from 
many facts given by the Eev. Mr. Shooter, that they 
have considerable power of choice. Thus very ugly, 
though rich men, have been known to fail in getting 
wives. The girls, before consenting to be betrothed, 
compel the men to shew themselves ojff first in front 
and then behind, and “exhibit their paces.” They 
have been known to propose to a man, and they not 
rarely run away with a favoured lover. So again, Mr. 
Leslie, who was intimately acquainted with the Kafirs, 
Rays, “ it is a mistake ^o imagine that a girl is sold by 
‘ iier father in the same manner, and with the same 
“ authority, wit)^ which he would dispose of a cow.” 
Amongst the degraded Bushmen of S. Africa, “ v/lien a 
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“ girl has grown up to womanhood without havini, 
“ been betrothed, wliich, however, does not olton 
“ happen, her lover must gain her approbation, as ^vell 
‘‘ as that of the parents.” Mr. Win wood Reade ma(h 
inquiries for me with respect to the negroes of Westerii 
Africa, and he informs mo that “ the women, at leas! 

among the more intelligent Pagan tribes, have no 
“ difficulty in getting tlie husbands whom they may 

desire, although it is considered unwomanly to asl; 
“a man to marry them. They are quite capable n} 
‘'falling in love, and of forming tender, passionat- 
“and faithful attachments.” Additional cases coii[<! 
bo given. 

We thus see that with savages the women are not n. 
quite so abject a state in relation to marriage as li j - 
often been supposed. They can tempt the men whoii] 
they prefer, and can sometimes reject those whom flio v 
dislike, either before or after marriage. Preference on 
the part of the women, steadily acting in any (u 
direction, would ultimately affect the character of i 
tribe ; for the women would generally choose 
merely the handsomest men, according to their stand:: rd 
of taste, but those who were at the same time best all 


Azaia ‘ Voyages,’ See. tom, 
li. p, Dobjizliutior, ‘ An Ac- 
count of the Al)ip(ines,* vol. ii. 
1 i6'Z2, j). 207. Gapt. Musters, in 
* I’roc. U. Geoeraph. Soc,,’ vol. 
XV. p. 47. Williamson the Fiji 
i .^landers, as quoted by LublMXjk, 
‘ < irigin of Civilisation,’ 1 h 70, p. 
7'J. On the Fuegians, King and 
FiUroy, * Voyages of the Ad- 
venture and Beagle,’ vol. ii. 1839, 
p. 182. Oil the Kalmucks, 
quoted by McLennan, ‘Primi- 


tive Marriage,’ 18()5, ]). 32. < 
the Malaya, liubhock,ibid. p. r-' 
The liev. J. Shooter, ‘On 
Kafirs of Natal,’ 1857, ip- 
52-00. Mr. 1). Leslie, ‘ K;.:ii 
Character and Cuatoma,’ 
p. 4. On the Buah-ineii, i-ur • - 
ell, ‘Travels in S. Afrii*;!,’ 
ii. LS2‘1, p. 59. On the K -c ic* 
by McKennan, as (pioh'U hy 
Wake, in ‘ Aulhrt'pologi - 
1873, p. 76. 
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tio defend and support them. Such well-endowed pairs 
would commonly rear a larger number of offspring 
than the less favoured. The same result would 
obviously follow in a still more marked manner if 
there was selection on both sides ; that is, if the more 
attractive, and at the same time more powerful men 
were to prefer, and were preferred by, the more attrac- 
tive women. And this double form of selection seems 
actually to have occurred, especially during the earlier 
periods of our long history. 

We will now examine a little more closely some of the 
cliaracters which distinguish the several races of man 
Ivom one another and from the lower animals, namely, 
the greater or less deficiency of hair on the body, and 
the colour of the skin. We need say nothing about the 
great diversity in the shape of the features and of the 
skull between the different races, as we have seen in 
the last chapter how different is the standard of beauty 
in these respects. These characters will therefore 
probably have been acted on through sexual selection ; 
but we have no means of judging whether they have 
been acted on chiefly from the male or female side. 
I'ho musical faculties of man have likewise been already 
discussed. 

Ahseyice of Haw 07i the Body, and its Development 
on the Face and Head , — From the presence of the 
woolly hair or lanugo on the human foetus, and of 
rudimentary hairs scattered over the body during 
maturity, we may infer that man is descended from 
some animal which \ra8 born hairy and remained so 
during life. The loss of hair is an inconvenience and 
1 robably an injary to man, even in a hot climate, for 
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he is thus exposed to the scorching of the sun, and to 
sudden chills, especially during wet weather. As Mr. 
Wallace remarks, the natives in all countries are glad 
to protect their naked backs and shoulders with some 
slight covering. No one supposes that the nakedness 
of the skin is any direct advantage to man ; his body 
therefore cannot have been divested of hair through 
natural selcction.'^^ Nor, as shewn in a former chapter, 
have we any evidence that this can be due to the direct 
action of climate, or that it is the result of correlated 
development. 

The absence of hair on the body is to a certain 
extent a secondary sexual character ; for in all parts 
of the world women are less hairy than men. There- 
fore we may reasonably suspect that this character 
has been gained through sexual selection. We know 
that the faces of several species of monkeys, and large 
surfaces at the posterior end of the body of other 
species, have been denuded of hair ; and this we may 
safely attribute to sexual selection, for these surfaces 
are not only vividly coloured, but sometimes, as with 
the male mandrill and female rhesus, much more vividly 
in the one sex than in the other, especially during the 
breeding-season. I am informed by Mr. Bartlett that, 
as these animals gradually reach maturity, the naked 


‘ Contributions to the Theory 
of Natural Selection,’ 1870, p. 
310. Mr. Wallace believes (p. 
350) “ that some intelligent 
“power has guided or detcr- 
“ mined the development of 
“ man ; ” and he considers the 
hairless condition of the skin as 
coming under this head. The 
Eev. T. R. Stebbing, in com- 
menting on this view (* Transac- 


tions of Devonshire Assoc, for 
Science,’ 1870) remarks, that 
had Mr. Wallace ** employed his 
“ usual ingenuity on the ques- 
“ tion of man’s hairless skin, he 
might have seen the possibi- 
“lity^f its selection through ite 
‘‘superior beauty or the health 
“attaching to superior cloanii' 
“ness.” • 
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surfaces grow larger compared with the size of their 
bodies. The hair, however, appears to have been 
removed, not for the sake of nudity, but that the 
colour of the skin may be more fully displayed. So 
again with many birds, it appears as if the head and 
neck had been divested of feathers through sexual 
selection, to exhibit the brightly-coloured skin. 

As the body in woman is less hairy than in man, and 
as this character is common to all races, we may con- 
clude that it was our female semi-human ancestors 
who were first divested of hair, and that this occurred 
at an extremely remote period before the several races 
had diverged from a common stock. Whilst our female 
ancestors were gradually acquiring this new character 
of nudity, they must have transmitted it almost equally 
to their offspring of both sexes whilst young ; so that 
its transmission, as with the ornaments of many 
mammals and birds, has not been limited either by sex 
or age. There is nothing surprising in a partial loss of 
hair having been esteemed as an ornament by our ape- 
like progenitors, for we have seen that innumerable 
strange characters have been thus esteemed by animals 
of all kinds, and have consequently been gained through 
sexual selection. Nor is it surprising that a slightly 
injurious character should have been thus acquired; 
for we know that this is the case with the plumes of 
certain birds, and with the horns of certain stags. 

The females of some of the anthropoid apes, as stated 
in a former chapter, are somewhat less hairy on the 
under surface than thd males ; and here we have what 
might have afforded a commencement for the process 
of denudation. With respect to the completion of the 
process through sexual selection, it is well to bear in 
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mind the New Zealand proverb, There is no woman 
for a hairy man.” All who have seen photographs of 
the Siamese hairy family will admit how ludicrously 
hideous is the opposite extreme of excessive hairiness. 
And the king of Siam had to bribe a man to marry the 
first hairy woman in the family ; and she transmitted 
this character to her young offspring of both sexes.^^ 
Some races are much more hairy than others, 
especially the males ; but it must not be assumed that 
the more hairy races, such as the European, have 
retained their primordial condition more completely 
than the naked races, such as the Kalmucks or 
Americans. It is more probable that the hairiness of 
the former is due to partial reversion ; for characters 
which have been at some former period long inherited 
are always apt to return. We have seen that idiots 
are often very hairy, and they are apt to revert in 
other characters to a lower animal typo. It does not 
appear that a cold climate has been influential in 
leading to this kind of reversion ; excepting perhaps 
with the negroes, who have been reared during several 
generations in the United States, and possibly witli 


^ * The Variation of Animals 
and Plants under Domestication,’ 
vol. ii. 18G8, p. 327. 

^ ‘Investigations into Mili- 
tary and Anthropological Statis- 
tics of American Soldiers,’ by B. 
A. Gould, 1869; p. 568:— Ob- 
servations were carefully made 
on the hairiness of 2129 black 
and coloured soldiers, whilst they 
were bathing ; and by looking to 
the published table, “ it is mani- 
“fest at a glance that there is 
“ but little, if any, diflference be- 
‘ ‘ tween the white anti the black 
“races in this respect.” It is. 


however, certain that negroes iu 
their native and much hotter 
land of Africa, have remarkabiy 
smooth bodies. It should be 
particularly observed, that botli 
pure blacks and mulattoes were 
included in the above eniimcni- 
tion ; and this is an imfortimaio 
circumstance, as in accordance 
with a principle, the truth of 
which 1 have elsewhere pro veil 
crossed races of man would be 
eminently liable to revert to ih(' 
primordial hairy character of 
their early hpe-like progenitors. 
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the Ainos, who inhabit the northern islands of the 
Japan archipelago. But the laws of inheritance are so 
complex that we can seldom understand their action. 
If the greater hairiness of certain races be the result 
of reversion, unchecked by any form of selection, its 
extreme variability, even within the limits of the same 
race, ceases to be remaikable.^^ 

With respect to the beard in man, if we turn to our 
best guide, the Quadrnmana, we find beards equally 
developed in both sexes of many species, but in some, 
either confined to the males, or more developed in them 
than in the females. From this fact and from the 
curious arrangement, as well as the bright colours of 
the hair about the heads of many monkeys, it is highly 
probable, as before explained, that the males first 
acquired their beards through sexual selection as an 
ornament, transmitting them in most cases, equally or 
nearly so, to tlieir offspring of both sexes. We know 
from Eschricht^® that with mankind the female as well 
as the male foetus is furnished with much hair on the 
face, especially round the mouth ; and this indicates 
that we are descended from progenitors of whom both 
sexes were bearded. It appears therefore at first sight 
probable that man has retained his beard from a very 
early period, whilst woman lost her beard at the same 


“ ilardly aisy view advanced 
in this work has met with so 
much disfavour (s( e for iustaiico, 
Spengcl, ‘ Die Fortsehiiite <hs 
Darwiniamus,’ 187*1, ^0) as 

the above explanation of tlie loss 
of hair in mankind through 
sexual selection but none of 
the opposed argiunents seem to 
me of much weight, in compari- 


son with the facts shewing that 
the nudity of the skin is to a 
certain extent a bccondary sexual 
character in man and in some of 
the Qua<iiumana. 

‘ Ueber die Kichtiing der 
Haare am Mensehlichen Korper,’ 
in Muller’s ‘Arcliiv fiir Aiiat. 
and Vhys.’ 1887, s. 40. 
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time that her body became almost completely divested 
of hair. Even the colour of our beards seems to have 
been inherited from an ape-like progenitor ; for when 
there is any difference in tint between the hair of the 
head and the beard, the latter is lighter coloured in all 
monkeys and in man. In those Qiiadrumana in which 
the male has a larger beard than that of the female, it 
is fully developed only at maturity, just as with man- 
kind ; and it is possible that only the later stages of 
development have been retained by man. In opposi- 
tion to this view of the retention of the beard from 
an early period is the fact of its great variability in 
different races, and even within the same race; for 
this indicates reversion, — long lost characters being 
very apt to vary on re-appearance. 

Nor must we overlook the part which sexual selec 
tion may have played in later times; for we know 
that with savages the men of the beardless races take 
iiitinite pains in eradicating every hair from their 
faces as something odious, whilst the men of tlio 
bearded races feel the greatest pride in their beui ds. 
The women, no doubt, participate in these feelings, 
and if so sexual selection can hardly have failed (o 
have effected something in the course of later times. 
It is also possible that the long-continued habit of 
eradicating the hair may have produced an inherited 
effect. Dr. Brown- Sequard has shewn that if certain 
animals are operated on in a particular manner, their 
offspring are affected. Further evidence could be given 
of the inheritance of the effects «of mutilations; but 
a fact lately ascertained by Mr. Salvin'-*® has a mo re 

“ On the tail-feathers of Momoius, ‘ Proc. Z<folog. Sue./ 1S73, 
p. 429. 
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direct bearing on the present question; for he has 
shewn that the motmots, which are known habitually 
to bite off the barbs of the two central tail-feathers, 
have the barbs of these feathers naturally somewhat 
reduced.^^ Nevertheless, with mankind the habit of 
eradicating the beard and the hairs on the body would 
probably not have arisen until these had already be- 
come by some means reduced. 

It is difficult to form any judgment as to how the 
hair on the head became developed to its present great 
length in many races. Eschricht'^® states that in the 
human foetus the hair on the face during the fifth 
month is longer than that on the head; and this 
indicates that our semi-human progenitors were not 
furnished with long tresses, which must therefore have 
been a late acquisition. This is likewise indicated by 
the extraordinary difierence in the length of the hair 
in the different races ; in the negro the hair forms a 
mere curly mat; with us it is of great length, and 
with the American natives it not rarely reaches to the 
ground. Some species of Semnopithecus have their 
heads covered with moderately long hair, and this 
probably serves as an ornament and was acquired 
through sexual selection. The same view may perhaps 
be extended to mankind, for we know that long 
tresses are now and were formerly much admired, 
as may be observed in the works of almost every 
poet ; St. Paul says, “ if a woman have long hair, it 
is a glory to her ; ” and we have seen that in North 

Mr. Sproat lias suggested (iosse of Geneva, believe that 

(‘Scenes and Studies oi Savage artificial modilications of the 

Life,’ 1808, p. ^5) this same skull tend to be inherited, 
view. 8o!ine (listingiiislied eth- ‘ Leber die Kichtuiig,' ibid, 

nologists, amongjt others M. s. 40. 
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America a chief was elected solely from the length of 
his hair. 

Colour of the Skin , — The best kind of evidence that 
in man the colour of the skin has been modified through 
sexual selection is scanty ; for in most races the sexes 
do not differ in this respect, and only slightly, as we 
have seen, in others. We know, however, from the 
many facts already given that the colour of the skin is 
regarded by the men of all races as a highly important 
element in their beauty; so that it is a character 
which would be likely to have been modified through 
selection, as has occurred in innumerable instances 
with the lower animals. Tt seems at first sight a 
monstrous supposition that the jet-blackness of the 
negro should have been gained through sexual selec- 
tion ; but this view is supported by various analogies, 
and we know that negroes admire their own colour. 
With mammals, when the sexes differ in colour, the 
male is often black or much darker than the female ; 
and it depends merely on the form of inheritance 
whether this or any other tint is transmitted to both 
sexes or to one alone. The resemblance to a negro in 
miniature of Pithecia satanas with his jet black skin, 
white rolling eyeballs, and hair parted on the top of 
the head, is almost ludicrous. 

The colour of the face differs much more widely in 
the various kinds of monkeys than it does in the races 
of man ; and we have some reason to believe that tlio 
red, blue, orange, almost white and* black tints of their 
skin, even when commor to both sexes, as well as the 
bright colours of their f^'r, and the onftimerital tufts 
about tlie head, have all been acquired Wirough sexual 
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selection. As the order of development dnring growth, 
generally indicates the order in which the characters 
of a species have been developed and modified during 
previous generations ; and as the newly-born infants 
of the various races of man do not differ nearly as 
much in colour as do the adults, although their bodies 
are as completely destitute of hair, we have some slight 
evidence that the tints of the different races were 
acquired at a period subsequent to the removal of the 
hair, which must have occurred at a very early period 
in the history of man. 

Smfmary . — We may conclude that the greater size, 
strength, courage, pugnacity, and energy of man, in 
comparison with woman, were acquired during primeval 
times, and have subsequently been augmented, chiefly 
through the contests of rival males for the possession 
of the females. The greater intellectual vigour and 
power of invention in man is probably due to natural 
selection, combined with the inherited effects of habit, 
for the most able men will have succeeded best in 
defending and providing for themselves and for their 
wives and offspring. As far as the extreme intricacy 
of the subject permits us to judge, it appears that our 
male ape-like progenitors acquired their beards as an 
ornament to charm or excite the opposite sex, and 
transmitted them only to their male offspring. The 
females apparently first had their bodies denuded of 
hair, also as a sexual ornament ; but they transmitted 
this character almo.tt equally to both sexes. It is not 
improbable that the females were modified in other 
respects for the same purpose and by the same means ; 
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SO that women have acquired sweeter voices and be- 
come more beautiful than men. 

It deserves attention that with mankind the condi- 
tioiis were in many respects much more favourable for 
sexual selection, during a very early period, when man 
had only just attained to the rank of manhood, thaij 
during later times. For he would then, as we may 
safely conclude, have been guided more by his instinc- 
tive passions, and less by foresight or reason. Ee 
would have jealously guarded his wife or wives. Ih 
would not have practised infanticide; nor valued his 
wives merely as useful slaves ; nor have been betrothed 
to them during infancy. Hence we may infer that 
the races of men were diflerentiated, as far as sexual 
selection is concerned, in chief part at a very remote 
epoch; and this conclusion throws light on the remark- 
able fact that at the most ancient period, of which we 
have as yet any record, the races of man had already 
come to differ nearly or quite as much as they do ni 
the present day. 

The views here advanced, on the part which sc'ximI 
selection has played in the history of man, want 
scientific precision. He who does not admit this agency 
in the case of the lower animals, will disregard all lliut 
I have written in the later chapters on man. W c 
cannot positively say that this character, but not th?i!; 
has been thus modified; it has, however, been shewn 
that the races of man differ from each other and from 
tliei]* nearest allies, in certain characters which are oi 
no service io them in their daily ,habits of life, 
which it is extremely probable would have been modified 
through sexual selection. We have seen /hat with tiie 
lowest savages the people of each tribe . admire their 
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own cliaracteristic qnalitios,- tlie sliape of the head 
and face, the squareness of the cheek-bones, the promi- 
nence or depression of the nose, the colour of the skin, 
the length of the hair on the head, the absence of hair 
on the face and body, or the presence of a great beard, 
and so forth. Hence these and other such points could 
hardly fail to be slowly and gradually exaggerated, 
from the more powerful and able men in each tribe, 
who would succeed in rearing the largest number of 
offspring, having selected during many generations for 
their wives the most strongly characterised and there- 
fore most attractive women. For my own part I 
conclude that of all the causes which have led to the 
differences in external appearance between the races of 
man, and to a certain extent between man and the 
lower animals, sexual selection has been the most 
eilicicnt. 
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CHAPTER XXL 

Genebal Summaby and Conolusion. 

Main conclusion that man is descended from some lower form— 
Manner of development — Genealogy of man — Intellectnal and 
moral faculties — Sexual Selection — Concluding remarks. 

A BRIEF summary will be sufficient to recall to liic 
reader’s mind the more salient points in this work. 
Many of the views which have been advanced are highly 
speculative, and some no doubt will prove erroneous ; 
but I have in every case given the reasons which have 
led me to one view rather than to another. It seemed 
worth while to try how' far the principle of evolution 
would throw light on some of the more complex pro* 
blems in the natural history of man. False facts are 
highly injurious to the progress of science, for they 
often endure long; but false views, if supported by 
some evidence, do little harm, for every one takes a 
salutary pleasure m proving their falseness: and when 
this IS done, one path towards error is closed and the 
road to truth is often at the same time opened. 

The main conclusion here arrived at, and now hebl 
by many naturalists who are well competent to form a 
sound judgment, is that man is descended from some 
less highly organised form. The grounds upon whicli 
this conclusion rests will never be shaken, for the oios<’ 
simiianty belween man and the lower auimals m 
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um])ryoiiic dovelopmeiii, as well as iu iiiuiiuierable 
pomts of striictuie aud constitution, both of high and 
of the most trilling importance, —the rudiments which 
he retains, and the abnormal reversions to which he is 
oorasionail^ liable, — are facts which cannot be disputed. 
They have long been known, but until recently they 
told us nothing with respect to the origin of man. 
Now when viewed by the light of our knowledge of the 
whole organic world, their meaning is unmistakable. 
The great principle of evolution stands up clear and 
lirm, when these groups oi facts are considered in 
connection with others, such as the mutual affinities of 
the members of tne same group, their geographical 
distribution in past and present times, and their 
geological succession. It is incredible that all these 
facets should speak falsely. lie who is not content to 
look, like a savage, at the phenomena of nature as 
disconnected, cannot any longer believe that man is the 
work of a separate act of creation, lie will be forced 
to admit that the close resemblance of the embryo of 
man to that, for instance, of a dog — the construction 
of his skull, limbs and whole frame on the same plan 
with that of other mammals, independently of the uses 
to which the parts may bo put — the occasional re- 
appearance of various structures, for instance of several 
muscles, which man does not normally possess, but 
which are common to the Ciuadrumana — and a crowd 
of analogous facts — all point in the plainest manner to 
the conclusion that man is the co-descendant with 
other mammals of a common progenitor. 

We have seen that man incessantly presents indi- 
vidual differences in all parts of his body and in his 
moiital ftoCuiLios. Thtso Jiffoioiiccs or variations seem 
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to 1)0 induced by the same general causes, and to ob(iy 
the same laws as with the lower animals. In both 
cases similar laws of inheritance prevail. Man tends 
to increase at a greater rate than his means of sul)- 
sistence ; consequently ho is occasionally subjected to 
a severe struggle for existence, and natural selection 
will have effected whatever lies within its scope. A 
succession of strongly-marked variations of a similar 
nature is by no means requisite; slight fluctuating 
differences in the individual suffice for the work of 
natural selection ; not that we have any reason 1 o 
suppose that in the same species, all parts of the 
organisation tend to vary to the same degree. Wc! 
may feel assured that the inherited effects of the long- 
continued use or disuse of parts will have done much 
in the same direction with natural selection. Modifi- 
cations formerly of importance, though no longer of 
any special use, are long-inherited. When one part is 
modified, other parts change through the principle of 
correlation, of which we have instances in many 
curious cases of correlated monstrosities. Something 
may be attributed to the direct and definite action of 
the surrounding conditions of life, such as abundant 
food, heat or moisture ; and lastly, many characters of 
slight physiological importance, some indeed of con- 
sidorable importance, have been gained through sexual 
selection. 

No doubt man, as well as every other animal, 
presents structures, which seem to our limited know- 
ledge, not to bo now of any service^ to him, nor to have 
been so formerly, either for the general conditions of 
life, or in the relations of one sex to thq other. SucJj 
structures cinuiot be accounted for by, any form uf 
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8elo(*i;i()ii, or by the inlKU'ifed ortbcfcs of tlio iiso and 
dibiiso of parts. We know, liowevov, that many strange 
and strongly- marked peculiarities of structure occasion- 
ally appear in our domesticated productions, and if 
their unknown causes were to act more uniformly, 
they would proi)ably become (?ominon to all the 
individuals of the species. We may hope Inn-eafter 
to understand something about the causes of sucli 
occasional modifications, especially through the study 
of monstrosities : hence the labours of experimentalists, 
such as those of M. Camille Darcsto, are full of promise 
for the future. In general wo can only say that the 
cause of each slight variation and of each monstrosity 
lies mncli more in the constitution of the organism, 
than in the nature of the surrounding conditions; 
though new and changed conditions certainly play an 
important part in exciting organic changes of many 
kinds. 

Through the means just spociQed, aided perhaps by 
others as yet undiscovered, man has been raised to his 
present state. But since he attained to the rank of 
manhood, he has diverged into distinct races, or as 
they may be more fitly called, sub-species. Some of 
these, such as the Negro and European, are so distinct 
that, if specimens had been brought to a naturalist 
without any further information, they would un- 
doubtedly have been considered by him as good and 
true species. Nevertheless all the races agree in so 
many unimportant details of structure and in so many 
mental peculiarities,^ that these can be accounted fur 
only by inheritance from a common progenitor ; and a 
progenitor tlii2,s characterised would probably deserve 
to rank as man. 3 q 
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It must not be supposed that the divergence of each 
race from the other races, and of all from a common 
stock, can be traced back to any one pair of pro- 
genitors. On the contrary, at every stage in the 
process of modification, all the individuals which were 
in any way better fitted for their conditions of life, 
though in different degrees, would have survived in 
greater numbers than the less well-fitted. The process 
would have been like that followed by man, when he 
does not intentionally select particular individuals, but 
breeds from all the superior individuals, and neglects the 
inferior. He thus slowly but surely modifies his stock, 
and unconsciously forms a new strain. So with respect to 
modifications acquired independently of selection, and 
due to variations arising from the nature of the 
organism and the action of the surrounding con- 
ditions, or from changed habits of life, no single pair 
will have been modified much more than the other 
pairs inhabiting the same country, for all will have 
been continually blended through free intercrossing. 

By considering the embryological structure of man, 
— the homologies which he presents with the lower 
animals, — the rudiments which he retains, — and the 
reversions to which he is liable, we can partly recall 
in imagination the former condition of our early 
progenitors; and can approximately place them in 
their proper place in the zoological series. We thus 
learn that man is descended from a hairy, tailed 
quadruped, probably arboreal in its habits, and an 
inhabitant of the Old World. This creature, if its 
whole structure had been eixamined by a naturalist, 
would have been classed amongst the Quadrumana, as 
surely as the still more ancient progenitor of the Old 
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and New World monkeys. The Quadrumana and all 
the higher mammals are probably derived from an 
ancient marsupial animal, and this through a long 
line of diversified forms, from some amphibian-like 
creature, and this again from some fish-like animal. 
In the dim obscurity of the past we can see that the 
early progenitor of all the Vertebrata must have been 
an aquatic animal, provided with branchim, with the 
two sexes united in the same individual, and with the 
most important organs of the body (such as the brain 
and heart) imperfectly or not at all developed. This 
animal seems to have been more like the larvae of the 
existing marine Asoidians than any other known form. 

I 

The high standard of our intellectual powers and 
moral disposition is the greatest difficulty which 
presents itself, after we have been driven to this 
conclusion on the origin of man. But every one who 
admits the principle of evolution, must see that the 
mental powers of the higher animals, which are the 
same in kind with those of man, though so different in 
degree, are capable of advancement. Thus the interval 
between the mental powers of one of the higher apes 
and of a fish, or between those of an ant and scale- 
insect, is immense ; yet their development does not 
Dffer any special difficulty ; for with our domesticated 
animals, the mental faculties are certainly variable, 
and the variations are inherited. No one doubts that 
they are of the utmost importance to animals in a 
ffate of nature. Therefore the conditions are favour- 
ible for their development through natural selection. 
The same confjusion may be extended to man; the 
intellect must have been all-important to him, even at 
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a very remote period, as enabling him to invent and 
use language, to make weapons, tools, traps, &c., 
whereby with the aid of his social habits, he long ago 
became the most dominant of all living creatures. 

A great stride in the development of the intellect 
will have followed, as soon as the Inilf-art and half- 
instinct of language came into use ; for the continued 
use of language will have reacted on the brain and 
produced an inherited effect ; and this again will have 
reacted on the improvement of language. As Mr. 
Chauncey Wright^ has well remarked, the largeness of 
the brain in man relatively to his body, compared with 
the lower animals, may be attributed in chief part to 
the early use of some simple form of language, — that 
wonderful engine which affixes signs to all sorts of 
objects and qualities, and excites trains of thought 
which would never arise from the mere impr^sion of 
the senses, or if they did arise could not be followed 
out. The higher intellectual powers of man, such as 
those of ratiocination, abstraction, self-consciousness, 
&c., probably follow from the continued improvement 
and exercise of the other mental faculties. 

The develop riiont of the moral qualities is a more 
interesting problem. The foundation lies in the social 
instincts, including under this term the family ties. 
These instincts are highly complex, and in the case 
of the lower animals give special tendencies towards 
certain definite actions ; but the more important ele- 
ments are love, and the distinct emotion of sympathy. 
Animals endowed with the social i«istincts take pleasure 
in one another’s company, warn one another of danger, 

' ‘Oil the [dmits of Natural {selection,’ in thS ‘.North Aiiiericiu 
Review,’ Oct. 1870, p. 295. * 
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defend and aid one anotlier in many ways. These 
instincts do not extend to all the individuals of the 
species, but only to those of the same community. As 
they are highly beneficial to the species, they have in 
all probability been acquired through natural selec- 
tion. 

A moral being is one who is capable of reflecting on 
his past actions and their motives— of approving of 
some and disapproving of others; and the fact that 
man is the one being who certainly deserves this 
designation, is the greatest of all distinctions between 
him and the lower animals. But in the fourth chapter 
I have endeavoured to shew that the moral sense 
follows, firstly, from the enduring and ever-present 
nature of the social instincts ; secondly, from man’s 
appreciation of the approbation and disapprobation of 
his fellows ; and thirdly, from the high activity of his 
mental faculties, with past impressions extremely 
vivid ; and in these latter respects he differs from the 
lower animals. Owing to this condition of mind, man 
cannot avoid looking both backwards and forwards, 
and comparing past impressions. Hence after some 
temporary desire or passion has mastered his social 
instincts, he reflects and compares the now weakened 
impression of such past impulses with the ever-present 
social instincts ; and he then feels that sense of dis- 
satisfaction which all unsatisfied instincts leave behind 
them, he therefore resolves to act differently for the 
future, — and this is conscience. Any instinct, perma- 
nently stronger or ‘dnore enduring than another, gives 
rise to a feeling which we express by saying that it 
ought to be obeyed. A pointer dog, if able to reflect 
on his past conduct, would say to himself, I ought (^as 
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indeed we say of him) to have pointed at that hare 
and not have yielded to the passing temptation of 
hunting it. 

Social animals are impelled partly by a wish to aid 
the members of their community in a general manner, 
but more commonly to perform certain definite actions. 
Man is impelled by the same general wish to aid his 
fellows ; but has few or no special instincts. lie 
differs also from the lower animals in the power of 
expressing his desires by words, which thus become a 
guide to the aid required and bestowed. The motive 
to give aid is likewise much modified in man : it no 
longer consists solely of a blind instinctive imj)ulse, 
but is much influenced by the praise or blame of his 
fellows. The appreciation and the bestowal of praise 
and blame both rest on sympathy ; and this emotion, 
as we have seen, is one of the most important elements 
of the social instincts. Sympathy, though gained avS 
an instinct, is also much strengthened by exercise or 
habit. As all men desire their own happiness, praise 
or blame is bestowed on actions and motives, according 
as they lead to this end ; and as happiness is an 
essential ])art of the general good, the greatest-happi- 
ness principle indirectly serves as a nearly safe 
standard of riglit and wrong. As the reasoning 
powers advance and experience is gained, the remoter 
effects of certain lines of conduct on the character ol 
the individual, and on the general good, are perceived ; 
and then the self-regarding virtues come within the 
scope of ])ublio opinion, and receive praise, and their 
opposites blame. But with the less civilised nations 
reason often errs, and many bad custems and base 
superstitions come within the same seope, and are 
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then esteemed as high virtues, and their breach as 
heavy crimes. 

The moral faculties are generally and justly esteemed 
as of higher value than the intellectual powers. But 
we should bear in mind that the activity of the mind 
in vividly recalling past impressions is one of the 
fundamental though secondary bases of conscience. 
This affords the strongest argument for educating 
and stimulating in all possible ways the intellectual 
faculties of every human being. No doubt a man 
with a torpid mind, if his social affections and sym- 
pathies are well developed, will be led to good actions, 
and may have a fairly sensitive conscience. But 
whatever renders the imagination more vivid and 
strengthens the habit of recalling and comparing past 
impressions, will make the conscience more sensitive, 
and may even somewhat compensate for weak social 
affections and sympathies. 

The moral nature of man has reached its present 
standard, partly through the advancement of his 
reasoning powers and consequently of a just public 
opinion, but especially from his sympathies having 
been rendered more tender and widely diffused through 
the effects of habit, example, instruction, and reflection. 
It is not improbable that after long practice virtuous 
tendencies may be inherited. With the more civilised 
races, the conviction of the existence of an all-scoing 
Deity has had a potent influence on the advance of 
morality. Ultimately man docs not accept the praise 
or bhinu3 of his fellows as liis sole guide, though few 
escape this influence, but his habitual convictions, 
controlled by, reason, afford him the safest rule. His 
conscience tjien becomes the supreme judge and 
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monitor. Nevertheless the first foundation or origin 
of the moral sense lies in the social instincts, includiug 
sympathy ; and these instincts no doubt were primarily 
gained, as in the case of the lower animals, through 
natural selection. 

The belief in God has often been advanced as not 
only the greatest, but the most complete of all the 
distinctions between man and the lower animals. It 
is however impossible, as we have seen, to maintain 
that this belief is innate or instinctive in man. On 
the other hand a belief in all-pervading spiritual 
agencies seems to be universal ; and apparently follows 
from a considerable advance in man’s reason, and from 
a still greater advance in his faculties of imagination, 
curiosity and wonder. I am aware that the assumed 
instinctive belief in God has been used by many 
persons as an argument for His existence. But this 
is a rash argument, as we should thus be compelled to 
believe in the existence of many cruel and malignant 
spirits, only a little more powerful than man ; for the 
belief in them is far more general than in a beneficent 
Deity. The idea of a universal and beneficent Creator 
does not seem to arise in the mind of man, until he 
has been elevated by long-continued culture 

He who believes in the advancement of man from 
some low organised form, will naturally ask how does 
this bear on the belief in the immortality of the soul. 
The barbarous races of man, as Sir J. Lubbock has 
shewn, possess no clear belief of this kind ; but argu- 
ments derived from the primeval beliefs of savages are, 
as we have just seen, of little or no avail, t Few persons 
feel any anxiety from the impossibility of determining 
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at what precise period in the development of <he 
individual, from the first trace of a minute germinal 
vesicle, man becomes an immortal being ; and there is 
no greater cause for anxiety because the period cannot 
possibly be determined in the gradually ascending 
organic scale.^ 

I am aware that the conclusions arrived at in this 
work will be denounced by some as highly irreligious ; 
but he who denounces them is bound to shew why it is 
more irreligious to explain the origin of man as a 
distinct species by descent from some lower form, 
through the laws of variation and natural selection, 
than to explain the birth of the individual through the 
laws of ordinary reproduction. The birth both of the 
species and of the individual are equally parts of that 
grand sequence of events, which our minds refuse to 
accept as the result of blind chance. The understanding 
revolts at such a conclusion, whether or not we aie 
able to believe that every slight variation of structure, 
— the union of each pair in marriage, - the dissemina- 
tion of each seed, — and other such events, have all been 
erdained for some special purpose. 

Sexual selection has been treated at great length in 
this work; for, as I have attempted to shew, it has 
played an important part in the history of the organic 
world. I am aware that much remains doubtful, but 
[ have endeavoured to give a fair view of the whole 
Base. In the lower divisions of the animal kingdom, 
3exual selection seejus to have done nothing : such 
einimals are often afiixed for life to the same spot, or 

The Rev. J. A, Picton gives a disciissiou to this effect in Ins 
' New 'Iheories and the Old Faith,’ 1870. 
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have the sexes combined in, the same individual, or 
what is still more important, their perceptive and 
intellectual faculties are not sufficiently advanced to 
allow of the feelings of love and jealousy, or of the 
exertion of choice. When, however, we come to the 
Arthropoda and Vertebra ta, even to the lowest classes 
in these two great Sub-Kingdoms, sexual selection has 
effected much. 

In the several great classes of the animal kingdom, 
— in mammals, birds, reptiles, fishes, insects, and even 
crustaceans, — the differences between the sexes follow 
nearly the same rules. The males are almost always 
the wooers; and they alone are armed with special 
weapons for fighting with their rivals. They are 
generally stronger and larger than the females, and 
are endowed with the requisite qualities of courage and 
pugnacity. They are provided, either exclusively or in 
a much higher degree than the females, with organs 
for vocal or instrumental music, and with odoriferous 
glands. They are ornamented with infinitely diversified 
appendages, and with the most brilliant or conspicuous 
colours, often arranged in elegant patterns, whilst the 
females are unadorned. When the sexes differ in more 
important structures, it is the male which is provided 
with special sense-organs for discovering the female, 
with locomotive organs for reaching her, and often 
with prehensile organs for holding her. These various 
structures for charming or securing the female are 
often developed in the male during only part of the 
year, namely the breeding-season. • They have in many 
cases been more or less transferred to the females; 
and in the latter case they often appear Jn her as mere 
rudiments. They are lost or never gained by tin' 
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males after emasculation. Generally they are not 
developed in the male during early youth, but appear 
a short time before the age for reproduction. Hence 
in most cases the young of both sexes resemble each 
other ; and the female somewhat resembles her young 
offspring throughout life. In almost every great class 
a few anomalous cases occur, where there has been an 
almost complete transposition of the characters proper 
to the two sexes; the females assuming characters 
which properly belong to the males. This surprising 
uniformity in the laws regulating the differences be- 
tween the sexes in so many and such widely separated 
classes, is intelligible if we admit the action of one 
common cause, namely sexual selection. 

Sexual selection depends on the success of certain 
individuals over others of the same sex, in relation to 
the propagation of the species; whilst natural selec- 
tion depends on the success of both sexes, at all ages, 
in relation to the general conditions of life. The 
sexual struggle is of two kinds ; in the one it is be- 
tween the individuals of the same sex, generally the 
males, in order to drive away or kill their rivals, 
the females remaining passive; whilst in the other, 
the struggle is likewise between the individuals of the 
same sex, in order to excite or charm those of the 
opposite sex, generally the females, which no longer 
remain passive, but select the more agreeable partners. 
This latter kind of selection is closely analogous to 
that which man unintentionally, yet effectually, brings 
to bear on his domesticated productions, when he 
preserves during a long period the most pleasing or 
useful individuals, without any wish to modify the 
breed. * 
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The laws of inheritance determine whether characters 
gained through sexual selection by either sex shall b(i 
transmitted to the same sex, or to both ; as well as the 
age at which they shall be developed. It appears that 
variations arising late in life are commonly trans- 
mitted to one and the same sex. Variability is the 
necessary basis for the action of selection, and is wholly 
independent of it. It follows from this, that variations 
of the same general nature have often been taken 
advantage of and accumulated through sexual selection 
in relation to the propagation of the species, as well as 
through natural selection in relation to the general 
purposes of life. Hence secondary sexual characters, 
when equally transmitted to both sexes can be distin- 
guished from ordinary specific characters only by the 
light of analogy. The modifications acquired througli 
sexual selection are often so strongly pronounced that 
the two sexes have frequently been ranked as distinct 
species, or even as distinct genera. Such strongly - 
marked difierences must be in some manner highly 
important ; and we know that they have been acquired 
in some instances at the cost not only of inconvenience, 
but of exposure to actual danger. 

The belief in the power of sexual selection restn 
chiefly on the following considerations. Certain cha- 
racters are confined to one sex ; and this alone renders 
it probable that in most cases they are connected with 
the act of reproduction. In innumerable instances 
these characters arc fully developed only at maturity, 
and often luring only a part ot‘ the year, whicli is 
always the breeding-season. The males (passing over 
a few exceptional cases) are the more active in court- 
ship ; they are the better armed, and are rendered the 
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more attractive in various ways. It is to bo especially 
observed that the males display their attractions with 
elaborate care in the presence of the females ; and that 
they rarely or never display them excepting during the 
season of love. It is incredible that all this should be 
purposeless. Lastly we have distinct evidence with 
some quadrupeds and birds, that the individuals of 
one sex are capable of feeling a strong antipathy or 
preference for certain individuals of the other sex. 

Bearing in mind these facts, and the marked results 
of man’s unconscious selection, when applied to domesti- 
cated animals and cultivated plants, it seems to me 
almost certain that if the individuals of one sex were 
during a long series of generations to prefer pairing 
with certain individuals of the other sex, characterised 
in some peculiar manner, the offspring would slowly 
but surely become modified in this same manner. I 
have not attempted to conceal that, excepting when the 
males are more numerous than the females, or when 
polygamy prevails, it is doubtful how the more attrac- 
tive males succeed in leaving a larger number of 
ofispring to inherit their superiority in ornaments or 
other charms than the less attractive males ; but I 
have shewn that this would probably follow from the 
females, — especially the more vigorous ones, which 
would be the first to breed, — preferring not only the 
more attractive but at the same time the more vigorous 
and victorious males. 

Although we have some positive evidence that birds 
appreciate bright p,nd beautiful objects, as with the 
bower-birds of Australia, and although they certainly 
appreciate the» power of song, yet I fully admit that it 
is astonishing, that the females of many birds and some 
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mammals should be endowed with sufficient taste to 
appreciate ornaments, which we have reason to attribute 
to sexual selection ; and this is even more astonishing 
in the case of reptiles, fish, and insects. But we 
really know little about the minds of the lower animals. 
It cannot be supposed, for instance, that male birds of 
paradise or peacocks should take such pains in erecting, 
spreading, and vibrating their beautiful plumes before 
the females for no purpose. We should remember the 
fact given on excellent authority in a former chapter, 
that several peahens, when debarred from an admired 
male, remained widows during a whole season rather 
than pair witli another bird. 

Nevertheless I know of no fact in natural history more 
wonderful than that the female Argus pheasant should 
appreciate the exquisite shading of the ball-and-socket 
ornaments and the elegant patterns on the wing- 
feathers of the male. He who thinks that the male 
was created as he now exists must admit that the great 
plumes, which prevent the wings from being used for 
flight, and which are displayed during courtship and at 
no other time in a manner quite peculiar to this one 
species, were given to him as an ornament. If so, he 
must likewise admit that the female was created and 
endowed with the capacity of appreciating such orna- 
ments. I differ only in the conviction that the male 
Argus pheasant acquired his beauty gradually, through 
the preference of the females during many generations 
for the more highly ornamented males ; the aesthetic 
capacity of the females having beqji advanced through 
exercise or habit, just as our own taste is gradually 
improved. In the male through the fortunate chance 
of a few feathers being left unchangec^, we can dis- 
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tinctly trace how simple spots with a little fiilvoiis 
sliading on one side may have been developed by small 
steps into the wonderful ball-and-socket ornaments ; 
and it is probable that they wore actually thus de- 
veloped. 

Everyone who admits the principle of evolution, 
and yet feels great difliculty in admitting that female 
mammals, birds, reptiles, and fish, could have acquired 
the high taste implied by the beauty of the males, and 
which generally coincides with our own standard, should 
reflect that the nerve- cells of the brain in the higliest 
as well as in the lowest members of the Vertebrate 
series, are derived from those of the common progenitor 
of this great Kingdom. For we can thus see how it 
has come to pass that certain mental faculties, in 
various and widely distinct groups of animals, have 
been developed in nearly the same manner and to 
nearly the same degree. 

The reader who has taken the trouble to go throng] i 
the several chapters devoted to sexual selection, will 
he able to judge how far the conclusions at which I 
have arrived are supported by sufficient evidence. If 
he accepts these conclusions he may, I think, safely 
extend them to mankind ; but it would be superfluous 
here to repeat what I have so lately said on the 
manner in which sexual selection apparently has acted 
on man, both on the male and female side, causing the 
two sexes to differ in body and mind, and the several 
races to differ from each other in various characters, 
as well as from th^ir ancient and lowly-organised 
progenitors. 

He who adxnits the principle of sexual selection 
will be led to , the remarkable conclusion that the 
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nervous system not only regulates most of the cxistiii!< 
functions of the body, but lias indirectly inllueiicca 
the progressive development of various bodily striu*^ 
turcs and of certain mental qualities. Courage, 
pugnacity, perseverance, strengtli and size of body, 
weapons of all kinds, musical organs, both vocal and 
iiistriiniental, bright colours and ornamental appen- 
dages, have all been indirectly gained by the one s(\k 
or the other, through the exertion of choice, tin* 
influence of love and jealousy, and the appreciation 
of the beautiful in sound, colour or form ; and these 
powers of the mind manifestly depend on the develop- 
ment of the brain. 

Man scans with scrupulous care the character and 
pedigree of his horses, cattle, and dogs before In* 
matches them; but when he comes to. his own 
marriage he rarely, or never, takes any such care. 
He is impelled by nearly the same motives as tli^i 
lower animals, when they are left to their own free 
choice, tiioiigh he is in so far superior to them that 
he highly values mental charms and virtues. On tlic 
other hand he is strongly attracted by mere wealtli 
or rank. Yet he might by selection do something 
not only for the bodily constitution and frame of his 
offspring, but for their intellectual and moral qualities. 
Both sexes ought to refrain from marriage if they 
are in any marked degree inferior in body or mind ; 
but such hopes are Utopian and will never be even 
partially realised until the la\ys of inheritance ai* 
thoroughly known. Everyone does good service, who 
aids towards this end. When the principles of breed- 
ing and inheritance are better undei,stood, we shuli 
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not liear igiioniiit UK3mbers of our legislature rejecting 
with scorn a plan for ascertaining wliether or not 
consanguineous marriages arc injurious to man. 

The advaiKicmeut of the welfare of mankind is a 
most intricate problem : all ought to refrain from 
marriage who cannot avoid abject poverty for their 
children; for poverty is not only a great evil, but 
tends to its own increase by leading to recklessness 
in marriage. On the other hand, as Mr. Galtoii has 
lemarked, if the prudent avoid marriage, whilst the 
reckless marry, the inferior members tend to sup])lant 
the bettor members of society. Man, like every other 
animal, lias no doubt advanced to his present high 
condition through a struggle for t^xistence consequent 
oil his rapid multiplication ; and if he is to advance 
still higher, it is to be feared that he must remain 
subject to a severe struggle. Otherwise he would 
sink into indolence, and the more gifted men would 
not be more successful in the battle of life than the 
less gifted. Hence our natural rate of increase, 
tlioiigh loading to many and obvious evils, must not 
be greatly diminished by aoy means. There should 
be open competition for all men ; and the most able 
should not be prevented by laws or customs from 
succeeding best and rearing the largest number of 
offspring. Important as the struggle for existence- 
lias been and even still is, yet as far as the highest 
part of man’s nature is concerned there are other 
agencies more important. For the moral (qualities 
are advanced, either lirectly or indirectly, much more 
through the cll'ccts of habit, the reasoning powers, in- 
^'truction, relig’on, S:c., than through natural selection ; 
though to this latter agency may be safely attributed 

3 r 
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the social instincts, which afforded the basis for the 
development of the moral sense. 

The main conclusion arrived at in this work, namely 
that man is descended from some lowly organised 
form, will, I regret to think, be highly distasteful to 
many. But there can hardly be a doubt that we are 
descended from barbarians. The astonishment which 
I felt on first seeing a party of Fuegians on a wild 
and broken shore will never be forgotten by me, for 
the reflection at once rushed into my mind —such 
were our ancestors. These men were absolutely 
naked and bedaubed with paint, their long hair was 
tangled, their mouths frothed with excitement, aud 
their expression was wild, startled, and distrustful. 
They possessed hardly any arts, and like wild animals 
lived on what they could catch ; they had no govern- 
ment, and were merciless to every one not of their 
own small tribe. He who has seen a savage in his 
native land will not feel much shame, if forced to 
acknowledge that the blood of some more humble 
creature flows in his veins. For my own part I would 
as soon be descended from that heroic little monkey, 
who braved his dreaded enemy in order to save the 
life of his keeper, or from that old baboon, who de- 
scending from the mountains, carried away in triumph 
his young comrade from a crowd of astonished dogs — 
as from a savage who delights to torture his enemies, 
offers up bloody sacrifices, practises infanticide without 
remorse, treats his wives like slaves, knows no decency, 
and is haunted by the grossest superstitions. 

Man may be excused for feeling rsome pride at 
having risen, though not through his. own exertions, 
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to the very summit of the organic scale ; and the fact of 
his having thus risen, instead of having been aborigi- 
nally placed there, may give him hope for a still higher 
destiny in the distant future. But we are not here 
concerned with hopes or fears, only with the truth 
as far as our reason permits us to discover it; and 
I have given the evidence to the best of my ability. 
We must, however, acknowledge, as it seems to me, that 
man with all his noble qualities, with sympathy which 
feels for the most debased, with benevolence which 
extends not only to other men but to the humblest 
living creature, with his god-like intellect which has 
penetrated into the movements and constitution of the 
solar system — with all these exalted powers-— Man 
still boars in his bodily frame the indelible stamp of 
his lowly origin. 
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SUI^PLEMKNTAL NOTE 

ON 

SKXUAL SKI.P:GT10N in IJELATION TO MONKEYS. 
(Jlaprinlcd from Naiokk, November 2, 1870, p. IS.) 


In the discussion on Sexual Selection in my ‘Descent 
of Man,’ no case interested and perplexed me so much 
as the brightly-coloured hinder ends and adjoi.ning 
parts of certain monkeys. As these parts are more 
brightly coloured in one sex than the other, and as 
they become more brilliant during the season of love, 
1 concluded that the colours had been gained as a 
sexual attraction. I was well aware that I thus laid 
myself open to ridicule ; though in fact it is not more 
surprising that a monkey sliould display his bright- 
red hinder end than that a peacock should display 
his magnificent tail, I had, however, at that time 
no evidence of monkeys exhibiting this part of their 
bodies during their courtship ; and such display in the 
case of birds affords the best evidence that the orna- 
ments of the males are of service tc\them by attracting 
or exciting the females. I liave lately read an article 
by Joli. von Fischer, of Gotha, published in ‘Der 
Zoologische Garten/ April 1870, on the , expression of 
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monkeys under various emotions, which is well worthy 
of study by any one interested in the subject, and 
which shows that the author is a careful and acute 
observer. In this article there is an account of the 
behaviour of a young male mandrill when ho first 
beheld himself in a looking-glass, and it is added, that 
after a time he turned round and presented his red 
hinder end to the glass. Accordingly I wrote to Herr 
J. von Fischer to ask what he supposed was the 
meaning of this strange action, and he has sent me 
two long letters full of new and curious details, which 
will, I hope, bo hereafter published. He says that he 
was himself at first perplexed by the above action, and 
was thus led carefully to observe several individuals 
of various other species of monkeys, which he has long 
kept ill his house. He finds that not only the mandrill 
(Cynoeephalus mormon) but the drill (0. leiicophmus) 
and three other kinds of baboons {C, hamadryas^ 
fi 2 )hinx, and bahouin), also Oynopitheem uiger, and 
Macaenii rhesns and n&tnesirinus^ turn tliis part of their 
bodies, which in all these species is more or less 
brightly coloured, to him when they are pleased, and 
to other persons as a sort of greeting. He took pains 
to cure a Macacus rhesus, which he had kept for five 
years, of this indecorous habit, and at last succeeded. 
These monkeys are particularly apt to act in this 
manner, grinning at the same time, when first in- 
troduced to a new monkey, but often also to their 
old monkey friends ; and after this mutual display 
they begin to play together. The young mandrill 
ceased spontaneously after a time to act in this 
manner towf^’ds his master, Von Fischer, but con- 
tinued to do 'SO towards persons who were strangers 
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and to new monkeys. A young Gynopitheeiis niger 
never acted, excepting on one occasion, in this way 
towards his master, but frequently towards strangers, 
and continues to do so up to the present time. From 
these facts Von Fischer concludes that the monkeys 
which behaved in this manner before a looking-glass 
(viz. the mandrill, drill, Cynopitliecus nigeVy Macacus 
rhesus and nemestrinus) acted as if their reflection were 
a new acquaintance. The mandrill and drill, which 
have their hinder ends especially ornamented, display 
it even whilst quite young, more frequently and more 
ostentatiously than do the other kinds. Next in order 
comes Cynoceplialus hmnadryas, whilst the other species 
act in this manner seldomer. The individuals, how- 
ever, of the same species vary in this respect, and 
some which were very shy never displayed their 
hinder ends. It deserves especial attention that*^ Von 
Fischer has never seen any species purposely exhibit 
the hinder part of its body, if not at all coloured. 
This remark applies to many individuals of Macacus 
cynomolgus and Cercocebus radiatus (which is closely 
allied to M, rhesus) ^ to three specie s of Cercopithecus 
and several American monkeys. The habit of turning 
the hinder ends as a greeting to an old friend or new 
acquaintance, which seems to us so odd, is not really 
more so than the habits of many savages, for instance 
that of rubbing their bellies with their hands, or 
rubbing noses together. The habit with the mandrill 
•and drill seems to be instinctive or inherited, as it was 
followed by very young animals ; iSnt it is modified or 
guided, like so many other instincts, by observation, 
for Von Fischer says that they take pdins to make 
their display fully ; and if made before iTwo observers, 
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they turn to liim who seems to pay tlic most atten- 
tion. 

With respect to the origin of the habit, Von Fischer 
remarks that his monkeys like to have their naked 
hinder ends patted or stroked, and that they then grunt 
with pleasure. They often also turn this part of their 
bodies to other monkeys to have bits of dirt picked oflP, 
and so no doubt it would bo with respect to thorns. 
But the habit with adult animals is connected to a 
certain extent with sexual feelings, for Von Fischer 
watched through a glass door a female Gynopithecus 
nigeVy and she during several days, “ umdrehte und 
‘dem Mannchen mit gurgelnden Tonen die stark gero- 
thete Sitzflache zeigte, was ich friiher nie an diesem 
Thier bemerkt hatte. Beim Anblick dieses Gegen- 
standes erregte sich das Mannchen sichtlich, denn es 
polterte heftig an den Staben, ebenfalls gurgeinde 
Laute ausstossend.’* As all the monkeys which have 
the hinder parts of their bodies more or less brightly 
coloured live, according to Von Fischer, in open rocky 
places, he thinks that these colours serve to render 
one sex conspicuous at a distance to the other ; but, as 
monkeys are such gregarious animals, I should have 
-thought that there was no need for the sexes to re- 
cognise each other at a distance. It seems to mo more 
probable that the bright colours, whether on the face 
or hinder end, or, as in the mandrill, on both, serve 
as a sexual ornament and attraction. Anyhow, as we 
now know that monkeys have the habit of turning 
their hinder ends towards other monkeys, it ceases to 
be at all surprising that it should have been this part 
of their bodice which has been more or less decorated. 
The fact that .it is only the monkeys thus characterised 
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which, as far as at present known, act in this manner 
as a greeting towards other monkeys renders it doubt- 
ful whether the habit was first acquired from some 
independent cause, and that afterwards the parts in 
question were coloured as a sexual ornament; or 
whether the colouring and the habit of turning round 
were first acquired through variation and sexual 
selection, and that afterwards the habit was retained 
as a sign of pleasure or as a greeting, through the 
principle of inherited association. This principle 
apparently comes into play on many occasions : thus 
it is generally admitted that the songs of birds serve 
mainly as an attraction during the season of love, and 
that the lehs^ or great congregations of the black- 
grouse, are connected with their courtship; bub the 
habit of singing has been retained by some birds when 
they feel happy, for instance by the common jrobin, 
and the habit of congregating has been retained by 
the black-grouse during other seasons of the year. 

I beg leave to refer to one other point in relation 
to sexual selection. It has been objected that this 
form of selection, as far as the ornaments of the males 
are concerned, implies that all the females within the 
same district must possess and exercise exactly the 
same taste. It should, however, be observed, in the 
first place, that although the range of variation of a 
species may be very large, it is by no means indefinite. 
I have elsewhere given a good instance of this fact in 
the pigeon, of which there are at least a hundred 
varieties difiering widely in their colours, and at least 
a score of varieties of the fowl differing in the same 
kind of way ; but the range of colour in these two 
species is extremely distinct. Therefore the females of 
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natural species cannot have an unlimited scope for 
their taste. In the second place, I presiinic that no 
supporter of the principle of sexual selection believes 
that the females select particular points of beauty 
in the males ; they arc merely excited or attracted in 
a greater degree by one male than by another, and 
this seems often to depend, especially with birds, on 
brilliant colouring. Even man, excepting perhaps an 
artist, does not analyse the slight differences in the 
features of the woman whom he may admire, on which 
her beauty depends. The male mandrill has not only 
the hinder end of his body, but his face gorgeously 
coloured and marked with oblique ridges, a yellow 
beard, and other ornaments. We may infer from what 
we see of the variation of animals under domestication, 
that the above several ornaments of the mandrill w^ere 
gradually acquired by one individual varying a little 
in one way, and another individual in another way. 
The males which were the handsomest or the most 
attractive in any maimer to the females would pair 
oftenest, and would leave rather more offspring than 
other males. The offspring of the former, although 
variously intercrossed, would either inherit the pecu- 
liarities of their fathers or transmit an increased 
tendency to vary in the same manner. Consequently 
the whole body of males inhabiting the same country 
would tend from the effects of constant intercrossing 
to become modified almost uniformly, but sometimes a 
little more in one character and sometimes in auotheiv 
though at an extremely slow rate; all ultimately 
being thus rendered more attractive to the females. 
The process ig like that which I have called uncon- 
scious selection by man, and of which I have given 
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several instances. In one country the inhabitants 
value a licet or light dog or horse, and in another 
country a heavier and more powerful one; in neither 
country is there any selection of individual animals 
with lighter or stronger bodies and limbs ; neverthe- 
less after a considerable lapse of time the individuals 
are found to Lave been modified in the desired manner 
almost uniformly, though differently in each country. 
In two absolutely distinct countries inhabited by 
the same species, the individuals of which can never 
during long ages have intermigrated and intercrossed, 
and where, moreover, the variations will probably not 
have been identically the same, sexual selection might 
cause the males to differ. Nor does the belief appear 
to me altogether fanciful that two sets of females, 
surrounded by a very different environment, would bo 
apt to acquire somewhat different tastes with respect 
to form, sound, or colour. However this may be, I 
have given in my ‘Descent of Man* instances of 
closely-allied birds inhabiting distinct countries, of 
which the young and the females cannot be distin- 
guished, whilst the adult males differ considerably, 
and this may be attributed with much probability to 
the action of sexual selection. 
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growth of crest and plumes in 
the male of, 740 

nycticorax, cries of, 563 

Ardeola^ young of, 715 
Ardelta, changes of jdiimage in, 702 
Argentcuil, 32 

Aigus pheasant, 586, 613, 705 ; 
display of plumage by the male, 
605 ; ocellated spots of the, 654 ; 
gradation of characters in the, 
662 

Argyll, Duke of, on the physical 
weakness of mail, 95 ; the 
fashioning of implements pecu- 
liar to man, 125 ; on the contest 
in man between right and wrong, 
191 ; on the primitive civilisa- 
tion of mail, 221 ; on the plumage 
of the male Argus pheasant, 607 ; 
on Urostwte Benjainini, 674 ; on 
the nests of birds, 690 
Argynnis, colouring of the lower 
surface of, 482 

Aricoris epituSi sexual difFerences 
in the wings of, 426 
Aristocracy, increased beauty of 
the, 894 

Aims, proportions of, in soldiers 
and sailors, 48 ; direction of the 
hair on the, 233 

and hands, free use of, indi- 


rectly correlated with dimiiiutioTi 
of canines, 80 

Arrest of development, 52, 53 
Arrow-heads, stone, general resem- 
blanco of, 277 
Arrows, use of, 277 
Arteries, variations in the com.',*- 
of the, 39 

Artery, effect of tying, upon tin- 
lateral channels, 47 
Arthropoda, 408 
Arts practised by savagijs, 277 
Ascension, coloured incrustation on 
the rocks of, 406 

Ascidia, afiinity of the lanoch't to, 
246 ; tad-pole like larv:c of, 2 Id 
Ascidians, 403 ; bright colon is nf 
some, 401 

A sinus, Asiatic and Afiican s]»(Tii‘s 
of, 837 

toiniopus, 837 

Ass, colour- variations of the, 835 
Aides, effects of brandy on an, 10 ; 
absence of the thumb in, 76 

hcelzch'iUh, cars of, 21 

maryinatus, colour of the in IF 

of, 820 ; hair on the head of, 83S 
Atcuchvs cicatricosus, habits ol‘, 100 
Atcnckns, stridulatioii of, 468 
Alhaiia, proportions of the sexoa 
in, 391 

y/ tro}Ms pulsatorius, 447 
Attention, manifestations of, in 
animals, 111 

Audouin, V., on a hymenoplerous 
parasite with a sedentarv male, 
342 

Audubon, J. J., on the pinion ‘'I 
goose, 160 ; on the speculum 
Mcryus cuculhilus, 365; on tie' 
pugnacity of male birds, .05], 
560 ; on courtship of Caprimiil- 
gus, 561 ; on Tclrao cupido, 502 ; 
on Ardea nyciicorax, 663 ; eii 
i^turneUa liidoviciana, 562 ; oii 
the vocal organs of Tcimo 
5tjp ; on the drumming j>f tle‘ 
male Tetrao uvihellus, 574 ; (>ii 
sounds produced by the iiightjai , 
674, 575 ; on Ardea Iwrodias ana 
Caihartes* jota, 680, 581 ; 
Mimus po^^ygloUus, 627 ; on on 
play in male birds, 601 ; on 
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spring change of colour in some 
finches, 600 ; on migi’ation of 
mocking thrushes, 627 ; recogni- 
tion of a dog by a turkey, 628 ; 
selection of mate by female birds, 
634 ; on the turkey, 628, 638 ; 
on variation in the male scarlet 
tanager, 646 ; on the musk-rat, 
827 ; on the habits of Pyranga 
ccsiiva, 690 ; on local differences 
ill the nests of the same species 
of birds, 695 ; on the liabits of 
woodpeckers, 698 ; on Bomlycilhi 
carolmensis, 704 on young 
females of Pyranga cestiva ac- 
quiring male characters, 704 ; 
on the immature plumage of 
thrushes, 709 ; on the immature 
plumage of birds, 709 ct seq. ; 
on birds breeding in immature 
plumage, 739 ; on the growth of 
the crest and plume in the male 
Ardca liidoviciana, 740 ; on the 
change of colour in some species 
of Ardea, 754 

Audubon and Bachman, MM., on 
squirrels fighting, 763 ; on the 
Canadian lynx, 795 
Aughey, Prof., on rattlesnakes, 541 
Austen. N. L., on Anolis crislatd- 
lus, 542 

Australia, not the birthplace of 
man, 240 ; half-castes killed by 
the natives of, 264 ; lice of the 
natives of, 263 

Australia, South, variation in the 
skulls of aborigines of, 38 
Australians, colour of new-born chil- 
dren of, 848 ; relative height of 
the sexes of, 851 ; women a cause 
of war among the, 854 
Axis deer, sexual difference in the 
colour of the, 819 

Aymaras, measurements of the, 51 ; 
no grey hair among the, 851 ; 
haiiTessness of the face in the, 
853 ; long hair of the, 88^, 

Azara, on the proporiion of men and 
women among the Uuaranys, 377 ; 
on Palamedea cornuta, 558 ; on 
the beards of the (iuaranys, 853 ; 
on strife for wonyjn among the 
Guanas, 855 ; on infanticide, 


880, 902 ; on the eradication of 
the eyebrows and eyelashes by 
the Indians of Paraguay, 884 ; 
on polyandry among the Guanas, 
901; celibacy unknown among 
the savages of South America, 
906 ; on the freedom of divorce 
among the Charruas, 912 


B. 

Babbage, C., on the greater juopor- 
tion of illegitimate female births, 

377 

Babirusa, tusks of the, 791 

Baboon, revenge in a, 105 ; rage 
excited in, by reading, 108 ; 
manifestation of memory by a, 
112 ; employing a mat for shelter 
against the sun, 126 ; protected 
from punishment by its com- 
panions, 157 

, Cape, mane of the male, 795 ; 

Hainauryas, mane of the male, 
795 

Baboon, effects of intoxicating 
liquoi-s on, 10 ; ears of, 22 ; 
diveraity of the mental faculties 
in, 40; hands of, 75 ; habits of, 
76 ; variability of the tail in, 
87 ; manifestation of maternal 
affection by, 106 ; using stones 
and sticks as weapons, 124 ; co- 
operation of, 154 ; silence of, on 
plundering ex 2 )editions, 159 ; ap- 
parent polygamy of, 335 ; poly- 
gamous and social habits of, 394 

Baboons, couitship of, 919 

Bachman, Dr., on the fertility of 
mulattoes, 264 

Baer, K. E. von, on embryonic 
development, 12 ; definition of 
advancement in the organic scale, 
253 

Bagehot, W., on the social virtues 
among primitive men, 179 ; 
slavery formerly beneficial, 180 ; 
on the value of obedience, 200 ; 
on human progress, 204 ; on the 
persistence of savage tribes in 
classical times, 284 

Bailly, E. M., on the mode of fight- 
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iiig of tlio Italian buffalo, 776 ; 
on thf‘ ligbiing of stags, 779 
Dahl, A., on the sense of duty, 149 ; 
aid siuinging from syinj)atliy, 
157 ; on tlio l^asis of sympathy, 
16‘2 ; on th(3 love of approbation, 
&e., 167 ; on the idea of lieautv, 
890 

Bail’d, W., on a dilforeiice in colour 
between the inal(*s and females of 
some Ento/oa, 400 
Baker, Mr., observation on the pro- 
portion of the sexes in })heasant- 
ehieks, 882 

— — , Sir S., on the fondness of the 
Arabs foi’ discordant Jiiuj^ie, .580 : 
on sexual dilferenee in the eolouis 
of an antelope, 818; on the 
elej)hant and rlnnoceros attack ing 
white or grey horses, 824 ; on 
the disfigurements [)iaetised by 
the negi’oes, 825 ; on the gashing 
of the cheeks and tcmiples ])rae- 
tised ill Arab countries, 875 ; on 
the coiffure of the Nortli Africans, 
875, 876 ; on the perforation of 
the lower li}) hy the women of 
Latooka, 877 ; on the distinetive 
eharaeters of the coilliire of emi- 
tral African tribes, 878 : on the 
eoiffui’o of Aral) women, 889 
“ Balz ” of the Black -(MK*.k, 556, 617 
Bantam, Sebright, 826. 868 
Banteng, liorns of, 771 : sexual 
differences in the colours of 1 he, 
818 

Banyai, (iolour of the, 882 
Barbarism, ])rimitive, of eivilise»l 
nations, 221 

Barbs, lilameiitons, of the feathers, 
in certain birds, 587, 656 
Bai’r, Mr., on sexual i)referen(;e in 
dogs, 800 

Barrago, K., on the Simian resem- 
blances ol' man, 4 

Barrington, Daines, on the languag*’ 
of l»irds, 181 ; on the « biekiiig 
of tile lien, 568 ; on the o))jeet of 
the song of birds, 564 ; on the 
singing of female birds, 566 ; on 
iiirds aeiiuiring the songs of other 
birds, 567 ; on themusijlcs of the 
larynx in song-birds, 567 ; on the 


want of the ] lower of song b\ 
female birds, 686 
Barrow, on tin; widow-l»iid, 614 
Bartels, Dr., supernumerary maumi.r' 
in men, 55 

Bartlett, A. I)., jieriod of liateliin- 
of binl’s eggs, 254 ; on the Ir.ign 
pan, 339 ; on the di’velopment o| 
the spurs in Crossofdiloit aurilu/n. 
864 ; on the fighting of the mnh ^ 
of Phetropteruii gtimh/insis. 5.5s ; 
on the Knot, 596 ; on disjilay in 
male birds, 601 ; on the disphis 
of plumage by the male 
plcclron, 608, 604; on 
n nr Ham and P/utsinann JPa! 
lirhll, 609; on the habits ol 
L(f/>liojHiorus, 640 ; on the eoloiii 
of the mouth in Bacrr>ri biruriii.- 
649; on the ineubalion of tli' 
cassowary, 729 ; on the C.n>' 
Buffalo, 776 ; on the use of llo 
horns of antelopes, 777 ; on lli ■ 
lighting of mah* wart-hogs, 79 1 : 
on Animutragas tragriaphus, SI o ; 
on the colours of Uerropifli' >'ii ^ 
rephus^ 820; on the colours oi 
the faces of monkeys, 840; on 
the uak('d surfaces of monkev,^-. 
91 (; 

Baillett, on courting of Aigii" 
]»lieasant., 607 

Bart ram, on the (•ourtshi]» of tin 
male alligator, 587 
Basque language. Iiigblv artiliei.ii, 
189 

Bate, (k S., on the superior aetivilv 
of male eiustacea, 811 ; on tin 
])ro])ortions of the sexes in erah', 
8t>2 ; on the eliol’.e of crust aemi. 
410; on the relative size of ih' 
sexes ill ernstacea, 411 ; on Ih' 
(•(•lours of enistaiM'a, 416 
Bateman, Dr., tendency to iiniin 
lion ill eei’tain diseased stall.'' 
110 ; on A])basia, 185 
Bateson. W., on \ ariat ion in 1 1" 
form of ilie bead of Ama/oiii.m 

Indians, 42 ; on the pruitoition 
of the sex^ among Ama/oiii.in 
butterflies, 886 ; on sexual 'b' 
ferenecs in •the wings of buttni- 
Hies, 126 ; on the ticld-eriekni. 
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435 ; on Pyrodes pidcherrimuSy 
462 ; on the horns of Lamellicom 
beetles, 453, 455 ; on the colours 
of JUpicalice, &c., 473 ; on the 
coloration of tropical butterflies, 
476 ; on the variability of Papilio 
Sesostris and (Jhildreivc^^ 490 ; on 
male and female buttcrllics 
inhabiting different stations, 492; 
on mimicry, 495 ; on the cater- 
pillar of a /Sphinx, 499 ; on the 
vocal organs of the umbrella- 
bird, 670; on the toucans, 750; 
on Brachyurus calms, 840 
Batokas, knocking out two upper 
incisors, 876 

Batrachia, 634 ; eagerness of male, 
341 

Bats, scent-glands, 807 ; sexual 
differences in the colour of, 815 ; 
fur of male frugivorous, 815 
Battle, law of, 222 ; among beetles, 
459 ; among birds, 551 ; among 
mammals, 763 et seq. ; in man, 
854 

Beak, sexual difference intlio forms of 
the, 650 ; in the colour of the, 585 
Beaks, of birds, bright colours of, 
749 

Beard, development of, in man, 
848 ; analogy of the, in man and 
the quadrumana, 849 ; variation 
of the development of the, in 
different races of men, 850 ; 
estimation of, among bearded 
nations, 885 ; probable origin of 
the, 919 

, in monkeys, 232 ; of mam- 
mals, 811 

Beautiful, taste for the, in birds, 
626 ; in the quadnimana, 825 
Beauty, sense of, in animals, 141 ; 
appreciation of, by birds, 629 ; 
influence of, 873, 878 ; varia- 
bility of the standard of, 910 
, sense of, sufiicitmtly per- 
manent for action of sexual 
selection, 755, 952 
Beaven, Lieut., on the development 
of the horns in CW^us Eldi, 361 
Beaver, instinct and intelligence of 
the, 101, 104 ; voi'ie of the, 805 ; 
Oastoreum of the, 807 


Beavers, battles of male, 763 
Bechstcin, on female birds choosing 
the best singers among the males, 
664; on rivalry in song-birds, 
665 ; on the singing of female 
birds, 566 ; on l)irds acquiring 
the songs of other birds, 567 ; 
on pairing the canary and siskin, 
633 ; on a sub-variety of the 
monk pigtjon, 632 ; on spurred 
hens, 685 

Beddoc, on causes of dillercnco 
in statuK', 46 
Bee-eater, 568 

Bees, 151 ; })olleri-baskets and 
stings of, 94 ; destruction of 
drones and queens by, 161 ; 
female, secondary sexual charac- 
ters of, 320 ; proportion of sexes, 
391 ; diflercnce of the sexes in 
colour and sexual selection, 448 
Beetle, luminous larva of a, 426 
Beetles, 451 ; size of the cerebral 
ganglia in, 81 ; dilatation of the 
fore tarsi in male, 424 ; blind, 
451 ; stiidnlation of, 462 
Belgium, ancient inhabitants of, 
282 

Boll, Sir 0., on emotional muscles 
in mail, 5; “snarling Jiiusclcs," 
61 ; on the liaiid, 77 
, T., on the numerical propor- 
tion of the sexes in moles, 381 ; 
on the newts, 533 ; on the croak- 
ing of the frog, 534 ; on the 
difference in the coloration of the 
sexes in Zootoca vivipara, 547 ; 
on moles lighting, 763 
Bidl-bird, sexual ilill'erence in the 
colour of the, 692 
Bell-birds, colours of, 750 
Belt, Mr., on the nakedness of 
tro])ic.al mankind, 86 ; on a 
spider-monkey and eagle, 155; 
habits of aiits, 227 ; Lampridie 
distasteful to mammals, 426 ; 
mimicry of Leptalides, 498 ; 
colours of Nicaraguan frogs, 535 ; 
disphiy of humming-birds, 675 ; 
on the toucans, 750 ; protective 
colouring of skunk, 829 
Benevolence, manifesled by birds, 
I 627 


O 
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Bennett, A. W., attacljrnent of 
mated birds, 626 ; on the liabits 
of Droviocus irroratvSy 7o0 

, Dr., on birds of paradise, 

603 

Berbera, fertility of crosses witli 
other races, 265 

Bernicla anUircika^ colours of, 

751 

Berniclo gander pairing with a 
Canada goose, 632 

Bert, M., crustaceans distinguish 
colours, 416 

Bettoni, E., on local diiTcrcnccs in 
the nests of Itahaii birds, 695 

Beyle, M., see Bombet 

Bhoteas, colour of the beard in, 
850 

Bhringa^ disc-fornu'd tail-feathers 
of, 597 

Bianeoni, Prof. , on structures as ex- 
plained through inechanieal piin- 
ciples, 35 

BihiOj sexual dilferencos in the 
genus, 430 

Bichat, on l)cauly, 891 

Bickes, proportion of sexes in man, 
375 

Bile, coloured, in many animals, 403 

Bimana, 230 

Birds, imitations of the songs of 
other birds by, 110 ; dreaming, 
113 ; killed by tele.gia])h wires, 
122; language of, 131 ; sense of 
beauty in, 140; pleasure of, izi 
incubation, 160; male, incubation 
by, 252 ; and reptiles, alliance 
of, 255 ; sexual dilfereiiees in the 
beak of some, 321 ; migratory, 
arrival of the male before the 
female, 328 ; appaient relation 
between ])olygamy and marked 
sexual dillerene('s in, 337 ; mono- 
gamous, beconiiiig ]»olyganious 
under domestication, 339 ; eager- 
ness of male in pursiiit of the 
female, 341 ; wild, niinierical pro- 
portion of the sexes in, 331 ; 
secondary sexual eharaeters of, 
549 ; difference of size in tin' 
sexes of, 554 ; lights of male, 
witnessed by l^cmales, 560 ; dis- 
play of male, to cajjtivale tin- 


females, 561 ; close atteuition of, 
to the songs of others, 561; 
aczjuiring the song of their foster 
parents, 567 ; brilliant, rarely 
good songstcis, 568 ; lovc-aiiti.'^ 
and dances of, 580 ; coloration 
of, 589 el scq. ; moulting of, 
594, el seq. ; unpaired, 620; luah , 
singing out of season, 621 ; 
mutual affection of, 626 ; in coii- 
linemeut, distingnisli persons, 
627 ; hybrid, pi-oduotion of, 631 ; 
Albino, 639 ; European, numbri 
of sfzecies of, 644 ; vaiiability of, 
643 ; geographical distribution ot 
colouring, 644 ; gradation of 
secondary sexual eliaraclcjs in. 
655 ; obscurely coloured, buiM- 
iug concealed nests, 691 ; yoiiiiy 
female, uczpiiringmale characteiv, 
701 ; breeding in immatiiir 
])lumage, 739 ; moulting of, 73 ' ; 
aquatic, frequency of wliil ■ 
plumage in, 752 ; vocal couitslii]i 
of, 863 ; nak'sl skin of the head 
and nock in, 917 
Birgits lalro, habits of, 415 
Birkbock, Mr., on the finding of 
new mates by golden eagles, 622 
Birtliplace of man, 240 
Births, numerical proportions of tin* 
sexes in, in animals and rnau, 
331, 332; male and female-, mi- 
merical pixqzoi tion of, in England, 
374 

Bischofi', Prof., on the agreeuieiil 
between the brains of man and 
of the oraiig, 8; figure of tin 
embryo of the dog, 14 ; on tin 
eoji volutions of the brain in tin- 
human foetus, 1J3 ; on the diil'' - 
ence between the skulls of ni;ni 
and the qiiadrumaiia, 231 ; i.- 
semld.aiice bctwerui the ajze’s aud 
man’s, 309 

Bishoj), J., on the vocal organs ci 
frog?, 536; on the vocal organ 
of cervine birds, 567 ; on tli' 
tracliea of ilie jMergavser, 572 
Bisi)n, American, • co-o]K'ration ef. 

154 ; mane of the mah', 795 
Bit terns, tlw3,rf, coloration of t’ 
sexes of, 702 
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Biziura lohata^ musky odour of the 
male, 550 ; large size of male, 
554 

Blackbird, sexual diflfereuces in the, 
338 ; proportion of the sexes in 
the, 383 ; aeijuisition of a song 
by, 5C7 ; colour of tlie beak in 
tlie sexes of tlie, 585, 749 ; pair- 
ing with a thrush, 031 ; colours 
and niditication of the, G93 ; 
young of the, 742, 743 ; sexual 
difference in coloration of the, 
749 

Black-buck, Indian, sexual diflcr- 
ence in the colour of the, 817 
Bbuikeap, arrival of the male, before 
the female, 327 ; young of the, 
742 

Black-cock, polygamous, 338 : pro- 
portion of the sexes in the, 382 ; 
])ugnaGity and love-dance of the, 
55G ; call of the, 573 ; moulting 
of the, 697 ; duration of tlie 
courtship of the, 617 ; and 
])hcasant, hybi ids of, 631 ; sexual 
difference in coloration of the, 
749 ; crimson cye-ccre of the, 749 
Black-grouse, characters of young, 
709, '719 

Blacklock, Dr., on music, 872 
Blackwall, J., on the speaking of 
the mag})io, 137 ; on tlio deser- 
tion of their young by swallows, 
165 ; on the snpenor activity of 
male spiders, 341 ; on the pro- 
portion of tlie, sexes in spiders, 
392 ; on sexual variation of colour 
in spiders, 418 ; on male spiders, 
418 

Bladder-nose Seal, hood of the, 806 
Blaine, on the affections of dogs, 
799 

Blair, Dr., on the relative liability 
of Europeans to yellow fever, 301 
Blake, G. C., on the jaw from La 
Naulette, 60 

Blakislon, Gapt., on the -A'cueriean 
snipe, 577 ; on the dances of 
Tetrao phasianeUns, 580 
Blasius, Dr., on t]ie species of 
European birds, 644 
TilrMus taunts^ hoi'<ilike processes 
of male, 458 


Bleeding, teiideiicy to profuse, 366 
Blenkiroii, Mr., on sexual preference 
in horses, 800 

Blennics, crest developed on the 
head of male, during the breeding 
season, 518 

Blethisa mnltipiinctata, stridulation 
of, 163 

Bloch, on the proportions of the 
sexes in fishes, 384 
Blood, arterial, red colour of, 402 

plieasant, number of spurs in, 

557 

Blow-fly, sounds made by, 431 
Bluebreast, rcd-tliroated, sexual 
difiereuces of the, 720 
Hhimenbach, on Man, 42 ; on the 
large size of the nasal cavities in 
American aborigines, 50 ; on the 
position of man, 230 ; on the 
number of species of man, 270 
Blyth, E., on the structure of the 
hand in the species of Jh/lobates, 
77 ; observations on Indian crows, 
157 ; on the development of the 
horns in the Koodoo and Eland 
antelopes, 362 ; on the pugnaiuty 
of the males of Qallicrex criataius, 
552 ; on tlie presence of spurs in 
the female Euplocainus erythroph- 
thahmiSy 557 ; on the pugnacity 
of the ainadaval, 560; on the 
sjioonbill, 572 ; on the moulting 
of A7itkus, 507 ; on the moulting 
of bustards, plovers, and Gallus 
baiiJi'iva, 598 ; on the Indian 
hone3'^-huzzard, 646 ; on sexual 
dilferences in (lie (iolour of the 
eyes of hornhills, (549 ; on Oriolus 
'inclanocephalus, 702 ; on Paloi- 
o7')iis javarncus^ 703 ; on the 
genus ArcMta, 702 ; on the 
peregrine falcon, 704 ; on 
young female birds acquiring 
male eharaetors, 702 ; on the 
immatnn' ]>lumage of birds, 709 ; 
on riqiresontative species of birds, 
714 : on the young of Turnix, 
727 ; on anomalous young of 
Lan/ius 7'ufus and ColymbTis 
ijlacialis^ 736 ; on the sexes and 
\amng of the sparrows, 737 ; on 
dimorphism in some herons, 739 ; 
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on the ascertainment of the sex 
of nestling bullfinches by pulling 
out breast-feathers, 738 ; on 
orioles breeding in immature 
plumage, 739 ; on the sexes and 
young of Buphus and AnastomuSj 
741 ; on the voung of the black- 
cap and blackbird, 742, 743 ; on 
the young of the stonechat, 743 ; 
on the vmite plumage of Anas- 
UmuSt 761 ; on the horns of 
Bovine animals, 771 ; on the 
horns of Antilope hezoartica^ 770, 
773 ; on the mode of fighting of 
Ovis cycloceros, 775, 776 ; on the 
voice of the Gibbons, 804 ; on the 
crest of the male wild goat, 810 ; 
on the colours of Portaxpicta, 817; 
on the colours of Antilope bezoar- 
tica^ 817 ; on the colour of the 
Axis deer, 819 ; on sexual differ- 
ence of colour in Hylohates hoolocky 
820 ; on the hog-deer, 833 ; on 
the beard and whiskers in a 
monkey, becoming white with 
age, 8.50 

Boar, wild, polygamous in India, 
336 ; use of the tusks by the, 278 ; 
fighting of, 790 

Boardman, Mr., Albino birds in 
U. S., 639 

Boitard and Corbi4, MM., on the 
transmission of sexual peculiari- 
ties in pigeons, 355 ; on the 
antipathy shewn by some femalo 
pigeons to certain males, 637 

Bold, Mr., on the singing of a 
sterile hybrid canary, 565 

Bombet, on the variability of the 
standard of beauty in Europe, 910 

BomhuSf difference of the sexes in, 
449 

Bombycidaj, coloration of, 480 ; 
pairing of the, 487 ; colours of, 
488 

Bomhycilla carolinemis^ red ap- 
pendages of, 703 

Bomhyx cynthia, 427 ; proporiion 
of the sexes in, 385, 389 ; pair- 
ing of, 487 

TTwri, diffcreiKic of size of the 

male and female cocoons of, 427 ; 
pairing of, 487 


Pernyiy proportion of sexes of, 

389 

Yamamai^ 427 ; M. Person- 

nat on, 387 ; proportion of sexes 
of, 389 

Bonaparte, C. L., on the call-notes 
of the wild turkey, 573 
Bond, F., on the finding of new 
mates by crows, 621 
Bone, implements of, skill dis- 
played in making, 74 
Boner, C., on the transfer of mah 
characters to an old female cha- 
mois, 769 ; on the habits of stags, 
787 ; on the pairing of red deer, 
797 

Bones, increase of, in length and 
thickness, when carrying a greater 
weight, 47 

Bonizzi, P., difference of colour in 
sexes of pigeons, 366 
Bonnet monkey, 232 
Bonvick, J., extinction of Tasma- 
nians, 284, 285 
Boomerang, 223 

Borens hyemalis^ scarcity of the 
male, 391 

Boiy St. Vincent, on the number of 
species of man, 270 ; on the 
colours of Ldbrus pavo^ 524 
Bos etruscus^ 772 

gauruSy horns of, 772 

moschatus, 808 

primigeniuSy 764 

sondaicuSy horns of, 771 ; 

colours of, 818 

Botocudos, 221 ; mode of life of, 
305 ; disfigurement of the ears 
and lower lip of the, 876 
Boucher de Perthes, J. 0. de, on 
the antiquity of man, 3 
Bourbon, proportion of the sexes in 
a species of Papilio from, 368 
Bourien on the mamage-customs 
of the savages of the Malay 
Archipelago, 913 
Bovidf^, dewlaps of, 811 
Bower-birds, 619 ; habits of the, 
581 ; ornamented playing-plaei s 
of, 140, 630^ 

Bows, use of, 277 

BrachycephaliA structure, possible* 
explanation of, 84 
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Drachyurta, 414 

Brct/ckyiirus calvus^ scarlet face of, 
840 

Bradley, Mr,, abductor oasis meta- 
tarsi quinti in man, 62 

Brain, of man, agreement of the, 
with that of lower animals, 8 ; 
convolutions of, in the human 
foetus, 13 ; influence of develop- 
ment of mental faculties upon 
the size of the, 81 ; influence of 
the development of on the 
spinal column and skull, 83 ; 
larger in some existing mammals 
than in their tertiary prototypes, 
123 ; relation of the development 
of the, to the progress of lan- 
guage, 134 ; disease of the, 
aflecting speech, 134 ; difference 
in the convolutions of, in dif- 
ferent races of men, 259 ; 
supplement on, by Prof. Huxley, 
309 ; development of the gyri 
and sulci, 315 

Brakenridge, Dr., on the influence 
of climate, 47 

Brandt, A., on hairy men, 28 

Braubach, Prof., on the quasi -reli- 
gious feeling of a dog towards 
his master, 146 ; on the self- 
restraint of dogs, 158 

Brauer, F., on dimorphism in Neu- 
rothemis, 446 

Brazil, skulls found in caves of, 
261 ; population of, 268 ; com- 
pression of the nose by the natives 
of, 888 

Break between man and the apes, 
241 

Bream, proportion of the sexes in 
the, 385 

Breeding, ago of, in birds, 738 

season, sexual characters mak- 
ing their appearance in the, in 
birds, 595 

Brchm, on the effects of intoxica- 
ting liquors on monkeys, 10 ; 
on the recognition of wonicu by 
male Cynocephali^ 11 ; on the 
diversity of the .yiental faculties 
of monkeys, 40 ; on the habits of 
baboons, 76 ; oil revenge taken 
by monkeys, 105 ; on manifesta- 


tions of maternal affection by 
monkeys and baboons, 106 ; on 
the instinctive dread of monkeys 
for serpents, 108 ; on the use of 
stones as missiles by baboons, 
124 ; on a baboon using a mat 
for shelter from the sun, 126 ; on 
the signal-cries of monkeys, 133 ; 
on sentinels posted by monkeys, 
154 ; on co-operation of animals, 
154 ; on an eagle attacking a 
young CercopUhecuSf 154 ; on 
baboons in confinement protecting 
one of their number from punish- 
ment, 157 ; on the habits of 
baboons when plundering, 159 ; 
on polygamy in Cynocephalus 
and CehuSf 335 ; on the numerical 
proportion of the sexes in birds, 
382 ; on the love-dance of the 
blackcock, 556 ; Palamedea cor- 
nuta, 558 ; on the habits of the 
Black-grouse, 560 ; on sounds 
produced by birds of paradise, 
575 ; on assemblages of grouse, 
618 ; on the finding of new mates 
by birds, 623 ; on the fighting of 
wild boars, 790 ; on sexua’ differ- 
ences in Mycetes, bl9 ; on the 
habits of Cynocephalus hama- 
dryas, 900 

Brent, Mr., on the courtship of 
fowls, 635 

Breslau, numerical proportion of 
male and female births in, 375 

Bridgman, Laura, 134 

Brimstone butterfly, 478 ; sexual 
difference of colour in the, 494 

British, ancient, tattooing practised . 
by, 875 

Broca, Prof., on the occurrence of 
the supra-condyloid foramen in 
the human humerus, 31 ; an- 
thropomorphous apes more bipe- 
dal than quadrupedal, 79 ; on 
the capacity of Parisian skulls at 
different periods, 82 ; comparison 
of modern and mediaeval skulls, 
82 ; on tails of quadrupeds, 87 ; 
on the influence of natural selec- 
tion, 91 ; on hybridity in man, 
264 ; on human remains from 
Lcs Eyzies, 281 ; on the cause of 
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the difToreiice betwccm Europeans 
and Hindoos, 297 

Brodic, Sir B., on the origin of the 
moral sense in man, 149 
Bronn, H. G., on the copulation of 
ins(;cts of distinct species, 423 
Bronze period, men of, in Europe, 3 97 
Brown, R., sentinels of seals gener- 
ally females, 153 ; on the battles 
of seals, 764 ; on the narwhal, 
766 ; on the occasional absence 
of the tusks in the female walrus, 
766 ; on the bladder-nose seal, 
806 ; oti the colours of the sexes 
in Fhoca Gr(£nlai\dicxi^ 816 ; on 
the appreciation of music by 
seals, 866 ; on plants used as 
love-philters, by North Amcriean 
women, 880 

Browne, T)r. Crichton, injury to in- 
fants during parturition, 376 
Brown-S6quard, Dr., on the inheri- 
tance of the effects of operations 
by guinea-pig, 90, 920 
Bruce, on the use of the elephant’s 
tusks, 775 

Brulerie, P. de la, on the habits of 
Ateuchus cicatricosKs, 460 ; on 
the stridulation of Ateuchus^ 468 
Brunnich, on the pied ravens of the 
Feroc islands, 647 
Bryant, Dr., preference of tame 
pigeon for wild mate, 633 

, Capt., on the courtship of 

Callorhmus ursivus^ 797 
Buhas lison, thoracic ])rojection of, 
457 

Bubalus caffer, use of horns, 776 
'BiLcepkalus capensiSj difference of 
the sexes of, in colour, 538 
BuceroSj nidification and incubation 
of, 692 

bicornis, sexual differences in 

the colouring of the casque, beak, 
and mouth in, 619 

corrugaiusy sexual differences 

in the beak of, 585 
Biichner, L., on the origin of man, 
4 ; on the use of the human foot 
as a prehensile organ, 77 ; on the 
mode of progression of the apes, 
78 ; on want of self consciousness, 
kc.y in savages, 127 


Bucliolz, Dr., quarrels of chainse- 
leons, 547 

Buckinghamshire, numerical pro- 
portion of male and female births 
in, 374 

Bueklaiul, F., on the nuiiiorical 
proportion of tluj sexes in rats, 
381 ; on the proportion of tin* 
sexes in the trout, 384 ; on Chi- 
unmra, monstrosfiy 518 
Buckland, W., on the complexity 
of crinoids, 139 

Buckler, W., proportion of sexes of 
Lejudoptera reared by, 389 
Bucorax ahyssinuus, inflation of the 
neck- wattle of the male during 
courtship, 584 
Budytes Baiiy 327 
Buffalo, Gape, 776 

, Indian, horns of the, 772 

, Italian, mode of fighting of 

the, 776 

Buffon, on the number of species ol 
man, 270 

Bnfo sUcimmenaiSy 535 
Bu^, 431 

Buist, R., on the proportion of tin' 
sexes in salmon, 384 ; on tin' 
pugnacity of the male salmon, 
510 

Bulbul, pugnacity of the male, 552 ; 
display of unaej* tail-coverts by 
the male, 612 

Bull, mode of fighting of the, 775, 
776 ; curled frontal hair of the, 
811 

Buller, Dr., on the Huia, 321 ; tlu' 
attachment of birds, 626 
Bullfinch, sexual diflerenees in th.‘, 
338; piping, 564; female, singing 
of the 566 ; courtship of thr, 
610 ; widowed, finding a lle^^ 
mate, 623 ; attacking a reed' 
bunting, 629 ; nestling, sex 
ascertained by pulling out bjcast 
feathers, 738 

Bullfinciles, distinguishing persons, 
628; rivalry of female, 640 
Bulls, two young, attacking an old 
one, 164 ; ',rild, battles of, 
764 

Bull-trout, male* colouring of, dm 
ing the breeding season, 521 
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Bunting, reed, head feathers of the 
male, 611 ; attacked by a bull- 
fincli, 629 

Buntings, cliaracters of young, 709 

Buphus coromnndus, sexes and 
young of, 741 ; change of colour 
in. 754, 755 

Burchcll, Dr., on the zebra, 832, 
on the oxtravagaiico of a Bush- 
woman in adorning herself, 879, 
celibacy unknown among the 
savages of South Africa, 906 ; 
on the marriage-customs of the 
Bushwomen, 914 

Burke, on the number of s})ccica of 
man, 270 

Burmese, colour of the beard in, 
850 

Burton, Gapt., on negro ideas of 
female beauty, 882 ; on a uni- 
versal ideal of beauty, 887 

Bushrncu, 96 ; marriage among, 913 

Bushwoman, extravagant ornamen- 
tation of a, 879 

Bushwomen, hair of, 259 ; niarriage- 
custoras of, 914 

Bustard, throat-pouch of the male, 
570 ; humming noise produced by 
a male, 577 ; Indian, ear-lufts of, 
587 

Bustards, occurrence of sexual dif- 
ferences and of polygamy among 
the, 338 ; love-gestures of the 
male, 581 ; double moult in, 
595, 597 

Butler, A. G., on sexual dilfercnces 
in the wings of Arkoris epUu.s, 
426 ; courtshij) of butterflies, 470 ; 
on the colouring of the sexes in 
species of Theda, 475 ; on the re- 
semblance of Tphiaa glaudjrpn to 
a leaf, 479; on the rejection of 
certain moths and caterpillars by 
lizards and frogs, 500 

Butterfly, noise jnoduced by a, 
471 ; Emperor, 471, 473 ; meadow 
brown, instability of the <)ccllated 
spots of, 653 

Butterflies, proportion of the sexes 
in, 386 ; foreleg^ atrophied in 
some males, 420 ; sexual ditfer- 
ence in the ncuration of the wings 
of, 426 ; pugnacity of male, 471 ; 


protective resemblances of the 
lower surface of, 477 ; display of 
the wings by, 482 ; wliite, alight- 
ing upon hits of paper, 486 ; 
attracted by a dead specimen of 
the same S})ecios, 486 ; courtship 
of, 486 ; male and female, iii- 
hahiting different stations, 492 
Buxton, G., observations on macaws, 
156 ; on an instance of bene- 
volence in a parrot, 627 
Buzzard, Indian honey-, variation 
in the crest of, 646 

G. 

Gabbagc hutierflies, 478 
Gachalot, large head of the male, 
767 

Gadenccs, musical, perception of, by 
animals, 866 

Gjeoum, 29 ; large, in the early 
progenitoi’s of man, 248 
Cairina itmchala, pugnacity of the 
male, 554 

Galifornian Indians, doci’eascof, 397 
Callinnassa, chelte of, figured, 411 
CaUidrijaa, colours of sexes, 488 
Calliunifmas lyra, cliaracters of the 
male, 515 

Callorhinus ursinus, relative size of 
the sexes of, 787 ; courtship of, 
797 

Oalotes maria, 548 

niyrilabris, sexual difference 

in the colour of, 5 17 
Gandjridge, 0. Pickard, on the sexes 
of spi(l(‘rs, 392 ; on the size of 
male Nephila, 420 
Gamel, canine teeth of male, 766, 
784 

Gamphell, J., on tlie Indian ele- 
phant, 336 ; on the proportion of 
male and female births in the 
harems of Siam, 378 
Campylopterus hemileucurm, 383 
Ganaries distinguishing persons, 628 
Ganary, polygamy of the, 339 ; 
change of plumage in, after 
moulting, 368 ; female, selecting 
the best singing male, 664 ; 
sterile hybrid, singing of a, 565 ; 
female, singing of the, 566 ; 
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selecting a green finch, 633 ; and 
siskin, pairing of, 633 
Cancer pagurus, 410 
Oanestrini, G., on rudimentary 
characters and the origin of man, 
4 ; on rudimentary characters, 
16 ; on the moveiiieiit of the ear 
in man, 19 ; of the variability of 
the veriform appendage in man, 
27 ; on the abnormal division of 
the malar bone in man, 68 ; on 
abnormal conditions of the human 
uterus, 67 ; on the persistence of 
the frontal suture in man, 68 ; 
on the proportion of the sexes in 
silk-moths, 385, 387 ; secondary 
sexual characters of spiders, 418 
Oanlield, Dr., on the horns of the 
Antilocapra^ 362 

Canine teeth in man, 69 ; diminu- 
tion of, in man, 80 ; diminution 
of, in horses, 80 ; disappearance 
of, in male ruminants, 80 ; large in 
the early progenitors of man, 248 
Canines, and horns, inverse develop- 
ment of, 784 
Canoes, use of, 72, 278 
Cantharis^ difference of colour in the 
sexes of a species of, 462 
Cantharus lineatus^ 522 
Capercailzie, polygamous, 338 ; pro- 
portion of the sexes in the, 382 ; 
pugnacity of tlie male, 666 ; 2 )air- 
ingofthe, 661 ; autumn meetings 
of the, 666 ; call of the, 573 ; 
duration of the courtsliip of, 617 ; 
behaviour of the female, 640 ; in- 
convenience of black colour to 
the female, 676 ; sexual difference 
in the coloration of the, 749 ; 
crimson eye-cere of the male, 749 
Capitoiiidae, colours and nidilication 
of the, 694 

Capra oegagruSy 775 ; crest of the 
male, 810 ; sexual difference in 
the colour of, 818 

Capreolm Sibiriciis mhecaudatm, 
828 

Caprice, common to man and ani- 
mals, 142 

Caprimulgus^ noise made by the 
males of some sjjecies of, with 
their wings, 574 


Caprimulgus virginianus^ pairing 
of, 561 

Carabidaj, 463 

Carbonnier, on the natural history 
of the pike, 384 ; on the relative 
isizo of the sexes in fishes, 514 ; 
icourtship of Chinese Macropus, 
522 

Carcineutes^ sexual difference of 
colour in, 697 
Cardnus moenas^ 412, 414 
Cardinalis virginianus^ 347 
Cardnelis elegans^ sexual differences 
of the beak in, 551 
Carnivora, marine, i)olygamous ha- 
bits of, 337 ; sexual ailferences in 
the colours of, 815 
Carp, numerical proportion of the 
sexes in the, 385 
Carr, R., on the peewit, 560 
CaiTicr pigeon, late development of 
the wattle in the, 367 
Carrion beetles, stridulation of, 462 
Carrion-hawk, bright coloured fe- 
male of, 731 

Cams, Prof. V. , on tlie development 
of the horns in meriire sheep, 
363 ; on antlers of red deer, 779 
Cassowary, sexes and incubation of 
the, 729 

Castnia, mode of holding wings, 482 
Castoreum, 807 
Castration, effects of, 772 
Casuarius galeatas^ 729 
Cat, convoluted body in the ex- 
tremity of the tail of a, 33 ; sick, 
sympathy of a dog with a, 157 
Cataract in Cebus Azarce^ 9 
Catarrh, liability of Cehus Azarce 
to, 9 

Catarrhine monkeys, 236 
Caterpillare, bright colours of, 
498 

Cuthartes aura^ 634 
Cathartes jota, love-gestures of the 
male, 581 

Cat! in, p., correlation of colour and 
texture of hair in the Mandans, 
306 ; on the development of the 
board among North American 
Indians, 863 ; on the great length 
of the hair irksome North Ameri- 
can tribes, 884 
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Oaton, J. D., on the development of 
the horns in Cervus virginianus 
and strongyloceroSy 361 ; on the 
wild turkey, 704 ; on the presence 
of traces of horns in the female 
wapiti, 769; on the fighting of 
deer, 779 ; on the crest of the 
male wapti, 810 ; on the colours 
of the Virginian deer, 817 ; on 
sexual differences of colour in the 
wapiti, 818 ; on the spots of the 
Virginian deer, 834 
Cats, dreaming, 113 ; tortoise-shell, 
355, 358, 367 ; enticed by vale- 
rian, 809 ; colours of, 828 
Cattle, rapid increase of, in South 
Anuirica, 70 ; domestic, lighter in 
winter in Siberia, 354 ; horns of, 
361, 771 ; domestic, sexual differ- 
ences of, late developed, 367 ; 
>numerical proportion of tlie sexes 
in, 381 

Caudal vertebrje, number of, in ma- 
caques and baboons, 87 ; basal, 
of monkeys, imbedded in tlie 
body, 88 

Cavolini, observations on Serranus, 
250 

CebicSj maternal affection in a, 106 ; 

gradation of species of, 271 
Apella 317 

AzarcBy liability of, to the 

same diseases as man, 9 ; distinct 
sounds produced by, 129 ; early 
maturity of the female, 849 

cwpminuSy polygamous, 335 ; 

sexual differences of colour in, 
820 ; hair on the head of, 838 

velUrosuSy hair on the head of, 

838 

Cecidomyiidae, proportions of the 
sexes in, 390 

Celibacy, unknown among the sav- 
ages of South Africa and South 
America, 906 
Centipedes, 421 

Cephalopoda, absence of sepondary 
sexual characters in, 406 
Cephalopterus omatiLs, 570 

• penduligeVy 571 

Geramhyx heroSy strihulant organ of, 
464 , 

Ceratodus, paddle of, 55 


Ceratophora aspera, nasal append- 
ages of, 644 

Stoddariiiy nasal horn of, 644 

CerceriSy habits of, 447 
Cercocehus odhiopSy whiskers, &c., 
of, 840 

GercopithecuSy young, seized by an 
eagle and rescued by the troop, 
155 ; definition of species of, 271 

cephuSy sexual difference of 

colour in, 820, 841 

cynosurus and griseo-viridiSy 

colour of the scrotum in, 820 

Dianay sexual differences of 

colour in, 820, 841, 842 

griseO‘ViridiSy 154 

petauristay whiskers, &c., of, 

838 

Ceres, of birds, bright colours of, 
749 

Geriomis TemmiitckUy swelling of 
the wattles of the male during 
courtship, 584 
GervuluSy weapons of, 784 

inoschatusy rudimentary horns 

of the female, 769 
Cervus alceSy 36 1 

campeslrisy odour of, 807 

canadensis y traces of horns in 

the female, 769 ; attacking a 
man, 780 ; sexual difference in 
the colour of, 818 

claphnSy battles of male, 764 ; 

horns of, with numerous points, 
779 ; long hairs on the throat of, 
796 

Eldiy 361 

mantchuricusy 833 

paludosuSy colours of, 819 

stroTigyloceroSy 361 

virginianus y 361 ; horns of, in 

course of modification, 781 
GeryUy male black-belted in some 
species of, 697 
Cetacea, nakedness of, 85 
Ceylon, frequent absence of beard in 
the natives of, 852 
Chaffinch, proporiion of the sexes 
in the, 383 ; courtship of the, 610 
Chaffinches, 665 ; new mates found 
by, 622 

Ghalcophaps indicuSy characters of 
young, 709 
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Chalcosoma atJas, sexual (lillcrences ' 
of, 453 

Chamcplfo, sexual (lilf(“-n 3 UCf‘R in tlio j 
genus, 545 ; conil)als of, 547 

hifiiraiSj 545, 546 

Owenii, 546 

pumilus, 547 

Chamcepetes tmicolor, modiiiftd wing- 
feather in tlic male. 577 
Chameleons, 543 

Chamois, danger-signals ol', 153 ; 
transfer of male (jliaracters to an 
old female, 769 

Chamjmoys, Mr., aeroniio-)»asilar 
muscle and quadni])edal gait, 
62 

Chapman, Dr., on stndulation in 
Scolytus, 463 

Chapuis, Dr., on the transmission 
of sexual peculiarities in pigeons, 
355; on streaked Belgian pigeons, 
367, 679 

Char, male, colouring of, during the 
breeding season, 521 
Characters, male, developed in fe- 
males, 351 ; secondary sexual, 
transmitted through both sexes, 
351 ; natural, artificial, exaggt'.ra- 
tion of, by man, 887 
Chnradrus hiaticula and pluvial is ^ 
sexes and young of, 740 
Chardin on tlie Pcisians, 894 
Charms, worn by women, 880 
Charruas, freedom of divorce among 
the, 912 

Chasinorhynchus, ditierence of (colour 
in the sexes of, 592 ; colours of, 
750 

iiiveus, 592 

nudicoll'is, 593 

tricarunculal.us, 593 

Chastity, early estimation of, 182 
Chatterers, sexual differences in, 
338 

Che('V(‘r, Ih'V. TI. T., census of the 
Sandwich Lslands, 396 
Chcii‘ 0 ])tora, absence of secondary 
sexual characters in, 336 
Chelse of Crustacea, 410, 417 
Chelonia, sexual differences in, 537 
Chenalopcx xgyptiamSy wing-knobs 
of, 558 

Chera progrie^ 598, 639 


Chest, proportions of, in soldiers 
and sailors, 48 ; large, of tie 
Cucchna and Aymara Indians, 50 
Chevrotains, canine teeth of, 784 
(dnmognalhus, stridulation of, 408 

Granlil, mandihlos of, 461 

Children, legitimate and ill ('git i- 
mate, proportion of the sexes in, 
377 

Chiloe, lice of the natives of, 203 ; 

population of, 268 
Chimaira monstrosity bony process on 
the head of the male, 518 
Chim.Ti-oid fishes, prehensile oigans 
of male, 508 

Chimpanzee, 854 ; ears of the, 20 : 
representatives of the eyebrows in 
the, 26 ; hands of the, 75 ; ah- 
scmce of mastoid processes in tin', 
79 ; platforms built by the, lUO ; 
cracking nuts with a stone, 123 : 
direction of the liair on the arms 
of the, 233 ; supposed evolution 
1 of the, 274 ; polygainous and 
so(;ial habits of the, 394 
China, North, idea of female beauty 
iu, 880 

Southern, inhabitants of, 305 

Chiiic'se, use of flint tools by the, 
224 ; dilficulty of distinguishing 
the laof'S of the, 259 ; colour of 
tlie heard in, 860 ; general heard- 
lessness of the, 852 ; opinions of 
the, on the appearance of Euro- 
p(.'an.s and Cingalese, 880, 881 : 
compression of the feet of, 88S 
Cliinsnrdi, his opinion of heal'd.^, 
877, 885 

Chlamydera mamlatay 582 
Chloeony pedunculated eyes of tf 
male of, 422 

Chtoephagay coloration of the som .- 
in, 702 

ChlorocoRlus Tanana (figured), 138 
Chorda dorsalis, 248 
Chough, 7-ed beak of the, 749 
Chromidae, frontal protuberance i'i 
male, 520; sexual differeiice.s ii. 
colour of, 529 

Chrysemys picta long claws of tie 
I male, 537 

ChrysococcyXy okaracters of }’('iin- 
i of, 709 
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Chrysomelidfle, stridulatioii of, 46JJ 
Ciavla jmdnosa^ 401 

septcndLcim, 433 

CicadiT., songs of tlie, 433 ; mdi- 
niontaiy sound- organa in fcinalos 
of, 442 

Cicatrix of a burn, causing niodili- 
cation of the facial bones, 83 
Gichla, frontal protuberance of male, 
520 

CiTnetiere du Siul, Paris, 31 
Cindoramphus cnij-aliSj large size 
of male, 561 
Ciridus aquatimfi, 691 
Cingalese, Chinese opinion of tlie 
a])pearance of tlic, 881 
Cirripedes, complenicutal males of, 
321 

Civilisation, effects of, upon natural 
selection, 205 ; influence of, in 
the competition of n?itions, 281 
Clanging of geese, &o., 563 
Claparede, E., on natural selection 
applied to man, 73 
Clarke, on the marriage-customs of 
Kalmucks, 913 
Classification, 228 
Claus, 0., on the sexes of Saphirivo,, 
416 

Cleft-palate, ii)horit('d, .63 
Climacteria erythrops, sexes of, 731 
Climate, 47 ; cool, favourable to 
human progress, 201 ; ])ovv'(ir of 
Rujiporting extremes of, by man, 
282 ; want of connexion of, with 
colour, 298 ; direct act ion of, on 
colours of birds, 644, G45 
(Moaca, existence of a, in the early 
progenitors of man, 218 
Cloacal passage existing in tlio 
human emhiyo, 13 
Clubs, used as weapons before dis- 
persion of mankind, 278 
Oluckiiig of fowls, 563 
Chjtkra 4.-pnnctata, stridulation of, 
463 

Coan, Mr., Sandwich-islandcis, 290 
Oobbe, Miss, on morality in byj)o- 
thetical bee -community, 152 
Cobra, ingenuily of i, 539 
Coccus, 226 

Coccyx, 32, 33 ; In the human 
embryo, 13 ; convoluted body at 


the cxtieniily of the, 33; im- 
bedded ill th(i body, 88 
Cochin-China, notions of beauty of 
I ho iuhahitaiits of, 881, 883 
Cock, Mind, fed by its companion, 
j 157 ; game, killing a kite, 5,66 ; 
eomb .and wattles of the, 614; 
preference shewn by tlie, for 
young hens, 611 ; game, trans- 
jiarent zone in the hackles of a, 
6,66 

Cock of the rock, 618 
Cockatoos, 749, 751, 752 ; iicsLliiig, 
627 ; hla.ck, immature jiluinage 
of, 713 

C(cleuferata, absence of secondary 
sexual characters iii, 400 
Coffee, fondness of monkeys for, 9 
Cold, sup])osed effects of, 47 ; powder 
of supporting, by man, 282 
Coleoptera, 451 ; sirididatiou of, 
437 ; stridnlant organs of, dis- 
cussed, 46)) 

Coh'as edusa and fiyah, 489 
! Collingwood, C., on the pugnacity 
I of tiie butterflies of P)orneo, 471 ; 
j on hutterilios being attracted by 
1 a dead specimen of the same 
j s]»eci('s, 486 

Colobus, absence of the thumb, 76 
Colombia, flattened beads of savages 
of, 87.6 

Colonists, success of the Kiiglisli as, 
218 

CuloralioiJ, protective, in birds, 745 
Colour, supposed to be dependent 
on liglit and heat, 47 ; correlation 
of, w'ith inimunily from certain 
poisons and parasites, 299 ; pur- 
pose of, in lepidoptera, 485 ; 
relation of, to sexual functions, 
in fishes, 525 ; differenee of, in 
llie sexes of snakes, 538 ; sexual 
differences of, in lizards, 547 ; 
influence of, in tlio pairing of 
birds of (liffercnt species, 633 ; 
relation of, to iiidilication, 690, 
695; sexual differences of, in 
mammals, 814, 823 ; recogni- 
tion of, by quadrupeds, 824 ; of 
children, in different races of 
man, 848 ; of the skin in man, 
922 
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Colours, admired alike by man and 
animals, 141 ; bright, due to 
sexual selection, 401 ; bright, 
among the lower animals, 401, 
402 ; bright, protective to butter- 
flies and moths, 479 ; bright, in 
male fishes, 614, 520 ; transmis- 
sion of, in birds, 682 
Colquhoun, example of reasoning in 
a retriever, 118 

Colurnha passerina^ yomig 11^ * 
ColymbusglacialiSt anomalous yon ng 
of, 736 

Comb, development of, in fowls, 369 
Combs and wattles in male birds, 
614 

Community, nreservation of varia- 
tions useful to the, by natural 
selection, 94 

Complexion, different in men and 
women, in an African tribe, 847 
Compositae, gradation of species 
among the, 271 

Comte, C., on the expression of the 
ideal of beauty by sculpture, 886 
Conditions of life, action of changed, 
upon man, 46 ; influence of, on 
plumage of birds, 721 
Condor, eyes and comb of the, 649 
Conjugations, origin of, 139 
Conscience, 148, 177, 193 ; absence 
of, in some criminals, 178 
Constitution, difference of, in dif- 
ferent races of men, 260 
Consumption, liability of Cehus 
Azarce to, 9 ; connexion between 
complexion and, 301 
Convergence of characters, 274 
Cooing of pigeons and doves, 672 
Cook, Capt., on the nobles of the 
Sandwich Islands, 894 
Cope, E. D., on the Dinosauria, 245 
Cophotis ceylanica^ sexual differ- 
ences of, 543 
Copris^ 453 

Isidis^ sexual differences of, 

464 

lunaris^ stridulation of, 464 

Corals, bright colours of, 400 
Coral-snakes, 640 

GordyluSy sexual difference of colour 
in a species of, 647 
Corfu, habits of the Chaffinch in, 383 


Cornelius, on the proportions of the 
sexes in iMcarms Cerviis, 390 
Corpora Wolffiana, 248 ; agreement 
of, with the kidneys of fishes, 13 
Correlated variation, 64 
Correlation, influence of, in the pro- 
duction of races, 306 
Corse, on the mode of fighting of 
the elephant, 784 
Cori>u8 coronCf 621 

grtzculus, red beak of, 749 

picay nuptial assembly of, 619 

Corydalis comutuSy large jaws of the 
male, 423 

CosTmtoniiSy 613, 706 
Cosmetomis mxillariuSy elongation 
of wing-feathers in, 686, 613 
Cotingidae, sexual diflFerences in, 
338 ; coloration of the sexes of, 
701 ; resemblance of the females 
of distinct species of, 717 
Coitus scorpuiSy sexual differences 
in, 616 

Coulter, Dr., on the Californian In- 
dians, 397 

Counting, origin of, 222 ; limited 
power of, in primeval man, 279 
Coura^, variability of, in the same 
species, 105 ; universal high ap- 
preciation of, 181 ; importance of, 
199 ; characteristic of men, 859 
Coui-tship, greater eagerness of males 
in, 341 ; of fishes, 609, 521 ; of 
birds, 561, 573, 617 
Cow, winter change of colour, 828 
Crab, devil, 414 

, shore, habits of, 412 

Crdbro cribrariusy dilated tibiae of 
the male, 424 

Crabs, proportions of the sexes in, 
392 

Cranz, on the inheritance of dex- 
terity in seal-catching, 48 
Crawford, on the number of spec ies 
of man, 270 

Crenilahrus massa and C. melops, 
nosts^ built by, 528 
Crest, origin of, in Polish fowls, 356 
Crests, of birds, difference of, in 
the sexes, 71^ ; dorsal hairy, of 
mammals, 810 

Cricket, field-, itridulation of the, 
435, 436 ; pugnacity of male, 443 
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Cricket, house-, stridulation of the, 
43 

Crickets, sexual differences in, 444 
Orinoids, complexity of, 139 
Crioceridae, stridulation of the, 463 
Croaking of frogs, 636 
Crocodiles, musky odour of, during 
the breeding season, 538 
Crocodilia, 637 

Crossbills, characters of young, 708 
Crosses in man, 267 
Crossing of races, effects of the, 297 
GrossoptUon auriiwm,609, 688, 720 ; 
adornment of both sexes of, 364 ; 
sexes alike in, 702 
Crotch, G. R., on the stridulation 
of beetles, 463, 466 ; on the 
stridulation of HdiopatheSf 467 ; 
on the stridulation of AcalleSt 
468 ; habit of female door at 
breeding time, 768 
Crow, Indians, long hair of the, 884 

, young of the, 735 

Crows, 749 ; vocal organs of the, 
667 ; living in triplets, 624 

, carrion, now mates found by, 

621 

, Indian, feeding their blind 

companions, 167 

Cruelty of savages to animals, 180 
Crustacea, parasitic, loss of limbs 
by female, 321 ; prehensile feet 
and antennae of, 323 ; male, 
more active than female, 341 ; 
parthenogenesis in, 392 ; secon- 
dary sexual characters of, 408; 
amphipod, males sexually mature 
while young, 740 ; auditory hairs 
of, 866 

Crystal worn in the lower lip by 
some Central African women, 877 
Cuckoo fowls, 368 
Culicidfle, 321, 431 ; attracted by 
each other’s humming, 431 
Cullen, Dr. , on the throat-pouch of 
the male bujtard, 670 
Cultivation of plants, r)robablo 
origin of, 204 

Guppies, Mr. , on the numerical pro- 
portion of the «^exes in dogs, 
sheep, and cattle, 380 ; on the 
Scotch deerhound’, 788 ; on sexual 
preference in dogs, 799 


Curculionidfle, sexual difference in 
length of snout in some, 321 ; 
hornlike processes in male, 468 ; 
musical, 462, 463 

Curiosity, manifestations of, by ani- 
mals, 108 

Curlews, double moult in, 694 
Cursores, comparative absence of 
sexual differences among the, 339 
Curtis, J., on the proportion of the 
sexes in Athalia^ 391 
Cuvier, F., on the recognition of 
women by male quadrumana, 11 

, G., on the number of caudal 

vertebrae in the mandrill, 87 ; 
on instinct and intelligence, 101 ; 
views of, as to the position of 
man, 230 ; on the position of 
the seals, 231 ; on Hectocotyle. 
405 

CyanalcyoTiy sexual diflference in 
colours of, 697 ; immature plu- 
mage of, 712 

Cyanecula stiecica, sexual differen- 
ces of, 720 

Cychrus^ sounds produced by, 466 
Cycnia mendica^ sexual difference 
of, in colour, 484 
Cygnus ferus, trachea of, 66 

immutabilis, 737 

olor^ white young of, 736, 737 

Cyllo Leda, instability of the ocel- 
lated spots of, 653 
CynanthuSj variation in the genus, 
646 

Cynipidae, proportion of the sexes 
in, 390 

CynocephaluSf diflference of the young 
from the adult, 11 ; male, re- 
cognition of women by, 11 ; poly- 
gamous habits of species of, 336 

hahouin^ 949 

chacTnaf 107 

gelada, 124 

hainadi'yas^ 124, 900 ; sexual 

difference of colour in, 821, 949 • 

leucopkcBuSf colours of the 

sexes of, 821, 949 

momoTi, colours of the male, 

822, 949 

Cynocephalus porcaritLSf mane of the 
male, 796 
sphinx^ 949 
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Cynopithecus niger^ ear of, 23 
Cypridina, proportions of the sexes 
in, 392 

CyprinidfB, proportion of the sexes 
in the, 385 
Indian, 526 

Cyprinodontidae, sexual differences 
in the, 514, 516 
Cyprinus auratuSj 524 
CypriSj relation of the sexes in, 392 
Oyrtodactylus rabidus^ 542 
Cystophora crislatay hood of, 806 

D 

DcicelOf sexual difference of colour 
in, 697 

Oaudichaudi, young male of, 

713 

Dal-riija, a kind of ptarmigan, 382 
Damalis alhifrons^ peculiar mark- 
ings of, 83i 

pygarga^ peculiar markings of, 

830 

Dampness of climate, supposed in- 
fluence of, oil the colour of the 
skin, 47, 299 
Danaid®, 472 
Dances of birds, 580 
Dancing, universality of, 276 
Danger-signals of animals, 153 
Daniell, Dr., his experience of resi- 
dence in West Africa, 302 
Darfur, protuberances artificially 
produced by natives of, 875 
Darwin, F., on the stridulation of 
Dermestes murinus, 463 
Dasychira pudibumla^ sexual dif- 
ference of colour in, 484 
Davis, A. H., on the pugnacity of 
the male stag-beetle, 459 

, J. B., on the capacity of the 

skull in various races of rneai, 82 ; 
on the beards of the Polynesians, 
853 

■Death’s Head Sphinx, 472 
Death-rate higher in towns than in 
rural districts, 213 
Death-tick, 469 

Do Candolle, Alph., on a case of 
inherited power of moving the 
scalp, 18 

Declensions, origin of, 139 


Decoration in birds, 583 
Dectiaiis, 438 

Deer, 301 ; development of the 
horns in, 361 ; spots of young, 
708, 834 ; horns of, 707, 774 ; 
use of horns of, 779, 790 ; lioriis 
of a, in course of modification, 
781; size of the horns of, 786; 
female, pairing with one mal^ 
whilst others are lighting for her, 
797 ; male, attracted by tlie 
voice of the female, 803 ; male, 
odour emitted by, 807, 808 

, Axis, sexual difference in the 

colour of the, 819 

, fallow, different colound 

herds of, 825 

, Mantchurian, 833 

, Virginian, 83-4 ; colour of thf, 

not affected by castration, 817; 
colours of, 819 

Deerhound, Scotch, greater size of 
the male, 367, 788 
Defensive orders of mammals, 790 
Do Geer, 0. , on a female spider de- 
stroying a male, 419 
Dekay, Dr. , on the bladder-hose seal, 
807 

Dclorenzi, G., division of malar- 
bone, 58 

Dcmerara, yellow fever in, 301 
Bcndrocygna^ 709 
Dendrophila frontalis, young of, 743 
Denison, Sir W., manner of ridding 
themselves of vermin among tie- 
Australians, 86 ; extinction of 
Tasmanians, 285 

Denny, H., on the lice of domestic 
animals, 263 

Dermestes murinus, stridulation of, 
463 

Descent traced through the rnotlicr 
alone, 898 

Deserts, protective colouring of ani- 
mals inhabiting, 746 
Desmarcst, on the abseiK^e of siil»- 
orhitg-l pits in Antilope snhgiUin 
Tosa, 808 ; on the whiskers oi 
Macacus, 811 ; on the colour o! 
the opossum. 814 ; on the colon i 
of the sexes oi* Mas minvius, 815; 
on the coloijring of the oceloi 
816 ; on the colours of seals, 816 : 
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on Antilope caama^ 818 ; on the 
colours of goats, 819 ; on sexual 
difference of colour in A teles 
marginaiuSy 820 ; on the man- 
drill, 822 ; on Macacus cyno- 
molgus, 849 

Desmoulins, on the number of spe- 
cies of man, 270; on the 'musk- 
deer, 809 

Desor, on the imitation of man by 
monkeys, 110 

Despino, P., on criminals destitute 
of conscience, 178 
Development, embryonic of man, 
12, 13, 16 ; correlated, 650 
Devil, not believed in by the Fue- 
gians, 145 
Devil-crab, 414 

Devonian, fossil-insect from the, 443 
Dewlaps, of Cattle and antelopes, 
811 

Diadema^ sexual differences of co- 
louring in the species of, 473 
Diamond-beetles, bright colours of, 
461 

Diastema, occurrence of, in man, 60 
Diastylidae, proportion of the sexes 
in, 392 

DicruruSy racket-shaped feathers in, 
687 ; nidiheation of, 691 

macrocercuSy change of plumage 

in, 703 

Didelphis opossum, sexual difference 
in the colour of, 814 
Differences, comparative, between 
different species of birds of the 
same sex, 718 

Digits, supernumerary, more fre- 
quent in men than in women, 
345 ; supernumerary, inheritance 
of, 358 ; supernumerary, early 
development of, 366 
Dimorphism, in females of water- 
beetles, 424 ; in Neurothemis 
and Agriony 446 

Diodorus, on the absence of beard 
in the natives of Ceylon, ^62 
Dipelicus Cantori, sexual differences 
of, 454 

Diplopoda, prehensile limbs of the 
male, 421 

Dipsas cynodon, sexual difference in 
the colour of, 638 


Diptera, 430 

Disease, generated by the contact of 
distinct peoples, 283 
Diseases, common to man and the 
lower animals, 9 ; difference of 
liability to, in different races of 
men, 260 ; new, effects of, upon 
savages, 283 ; sexually limited, 
36B 

Display, coloration of Lepidoptera 
for, 481 ; of plumage by male 
birds, 600, 612 

Distribution, wide, of man, 72 ; 
geographical, as evidence of spe- 
cific distinctness in man, 261 
Disuse, effects of, in producing 
rudimentary organs, 16 ; and use 
of parts, effects of, 47 ; of parts, 
influence of, on the races of men, 
305 

Divorce, freedom of, among the 
Charruas, 912 

Dixon, E. S., on the pairing of dif- 
ferent species of geese, 632 ; on 
tlie courtship of ])oafowl, 640 
Dobrizhoffer, on tlie marriage-cus- 
toms of the Abipones, 914 
Dobson, Dr., on the Clieiroi)tera, 
337 ; scent-glands of bats, 807 ; 
fnigivorous bats, 815 
Dogs, suffering from tertian ague, 
10; memory of, 112; dreaming, 
113; diverging when drawing 
sledges over thin ice, 114; exer- 
cise of reasoning faculties by , 1 1 8 ; 
domestic, progress of, in moral 
qualities, 122 ; distinct tones ut- 
tered by, 129; parallelism be- 
tween his affection for his master 
and religious feeling, 146 ; socia- 
bility of the, 153 ; sympathy of, 
with a sick cat, 167 ; sympathy 
of, with his master, 157; their 
possession of conscience, 168 ; 
possible use of the hair on the 
fore-h’gs of the, 233 ; races of the, 
273 ; numerical proportion of male 
and female births in, 379 ; sexual 
affection between individuals of, 
799 ; howling at ccitain notes, 
866 ; rolling in carrion, 809 
Dolichocephalic structure, possible 
cause of, 84 
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Dolphins, nakedness of, 85 
Domestic animals, races of, 273 ; 

change of breeds of, 909 
Domestication, influence of, in re- 
moving the sterility of hybrids, 
266 

D’Orbigny, A., on the influence of 
dampness and dryness on the 
colour of the skin, 299 ; on the 
Yuracaras, 883 
Dotterel, 223 

Doubleday, E., on sexual differences 
in the wings of butterflies, 426 

, H., on the proportion of the 

sexes in the smaller moths, 387 ; 
males of Ldsiocampa quercu^ and 
on the attraction of the Saturnia 
carpini by the female, 388 ; on 
the proportion of the sexes in the 
Lepidoptera, 388 ; on the ticking 
of Anobium tesselatum^ 469 ; on 
the structure of Ageronia fercniia^ 
471 ; on white butterflies alight- 
ing upon paper, 486 
Douglas, J. W^, on the sexual dif- 
ferences of the Hemiptera^ 432 ; 
colours of British llomoptera^ 
432 

Down, of birds, 594 
Draco ^ gular appendages of, 543 
Dragonet, Gemmeous, 515 
Dragon-flies, caudal appendages of 
male, 425 ; relative size of the 
sexes of, 428 ; difterence in the 
sexes of, 445 ; want of pugnacity 
by the male, 447 

Drake, breeding plumage of the, 598 
Dreams, 113 ; possible source of the 
belief in spiritual agencies, 144 
Drill, sexual difference of colour in 
the, 821 

Dromoeus irroraiv^y 730 
Dromolasa^ Saharan species of, 695 
Drongo shrike, 703 
Drongos, racket-shaped feathers in 
the tails of, 586, 597 
Dryness of climate, supposed influ- 
ence of, on the colour of the skin, 
299 

DryopithecuSf 240 

Duck, harlequin, age of mature 
plumage in the, 738; breeding 
immature plumage, 739 


Duck, long- tailed, preference of male, 
for certain femaJes, 641 
, pintail, pairing with a wid- 
geon, 632 

, voice of the, 572 ; pairing with 

a shield-drake, 632 ; immature 
plumage of the, 712 

, wild, sexual differences in the, 

337 ; speculum and male charac- 
ters of, 364 ; pairing with a pin- 
tail drake, 633 

Ducks, wild, becoming polygamous 
under partial domestication, 339 ; 
dogs and cats recognised by, 628 
Dufoss^, Dr., sounds produced by 
fish, 531 

Dugong, nakedness of, 85 ; tusks of, 
766 

Dujardin, on the relative size of the 
cerebral ganglia, in insects, 81 
Duncan, Dr., on the fertility of 
early marriages, 212 ; compara- 
tive health of married and single, 
216 

Dupont, M., on the occurrence of 
the supra-condyloid foramen in 
the humerus of man, 31 
Durand, J. P., on causes of varia- 
tion, 44 

Dureau de la Malle, on the songs of 
birds, 131 ; on the acquisition of 
an air by blackbirds, 567 
Dutch, retention of their colour by 
the, in South Africa, 299 
Duty, sense of, 148 
Duvaucel, female Rylohates washing 
her young, 106 

Dyaks, pride of, in mere homicide, 
179 

J>ynastesy large size of males of, 428 
Dynastini, stridulation of, 465 
DytiacuSy dimorphism of females of, 
424 ; grooved elytra of the female, 
424 

E. 

Eagle, young Cercopitheem rescued 
from, by the troop, 155 

. w^hite-h^aded, breeding in 

immature plumage, 739 
Eagles, golden^ new mates found 
by, 622 
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Ear, motion of the, 19 ; external 
shell of the, useless in man, 20 ; 
rudimentary point of the, in man, 
21 

Ears, more variable in men than 
women, 345 ; piercing and orna- 
mentation of the, 876 
Earwigs, parental feeling in, 162 
JtJrhidna, 241 

Echini^ bright colours of some, 401 
Ecliinodermata, absence of secon- 
dary sexual characters in, 400 
Echis carinata^ 541 
Ecker, figure of the human em- 
bryo, 14 ; on the development of 
the gyri and sulci of the brain, 
315 ; on the sexual differences in 
the pelvis in man, 847 ; on the 
presence of a sagittal crest in 
Australians, 849 

Edentata, former wide range of, in 
America, 262 ; absence of secon- 
dary sexual characters in, 836 
EdoHuSf racket-shaped feathers in, 
687 

Edwards, Mr., on the proportion of 
the sexes in North American 
species of Papilio, 386 
Eels, hermaphroditism of, 250 
Egerton, Sir P., on the use of the 
antlers of deer, 779, 780 ; on the 
pairing of red deer, 797 ; on the 
bellowing of stags, 803 
Eggs, liatched by male fishes, 529 
Egret, Indian, sexes and young of, 
741 

Egrets, breeding plumage of, 695 ; 
white, 751 

Ehrenberg, on the mane of the male 
Hamadiyas baboon, 795 
Ekstrom, M., on Harelda glacialis^ 
641 

Elachista rufodnerea^ habits of 
male, 388 

Eland, development of the horns of 
the, 362 

Elands, sexual differences of colour 
in, 817 

Elaphomyia^ sexual differences in, 
430 

Elaphru^uliginosuSy i^tridulation of, 
463 

Elaps, 540, 641 

3 


Elateridje, proportion of the sexes 
in, 390 

Elaters, luminous, 427 
Elephant, 241 ; rate of increase of 
the, 70 ; nakedness of the, 85 ; 
using a fan, 124; Indian, for- 
bearance to his keeper, 168 ; 
polygamous ha])its of the, 336 ; 
pugnacity of the male, 764 ; tusks 
of, 766, 767, 774, 785, 786 ; 
Indian, mode of fighting of the, 
784 ; male, odour emitted by the, 
807 ; attacking white or grey 
horses, 824 

Elevation of abode, modifying in- 
fluence of, 52 

Elimination of inferior individuals, 
211 

Elk, 776 ; wi)'* er change of the, 828 
— Irish, horns of the, 786 
Ellice Islands, beards of the natives, 
853, 886 

Elliot, D. G., on Pelecanus erythro^ 
rhynchiu% 594 

, R., on the numerical pro- 
portion of the sexes in young 
rats, 381 ; on the proportion of 
the sexes in sheep, 380 

, Sir W., on the polymmous 

habits of the Indian wild boar, 
336 

Ellis, on the prevalence of infanti- 
cide in Polynesia, 902 
Elphinstone, Mr., on local differ- 
ence of stature among the Hin- 
doos, 46 ; on the difficulty of 
distinguishing the native races 
of India, 258 

Elytra, of the females of Dytiscus 
AdliuSf Hydroporus, 424 
Emheriza^ characters of young, 709 

miliaria^ 709 

schoeniclvs^ 628 ; head-feathers 

of the male, 611 

Embryo of man, 13, 14 ; of the dog, 
14 

Embryos of mammals, resemblance 
of the, 36 
Emigration, 211 

Emotions experienced by the lower 
animals in common with man, 
104 ; manifested by animals, 108 
Emperor butterfly, 471 

R 
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Emperor niotli, 483 
Enui, sexes and iiieiihation of, 730 
Emulation of singiiig birds, 565 
Endurance, estimation of, 181 
Energy, a characteristic of men, 
8.59 

England, numerical proportion of 
male and female biillis in, 374 
Engleheart, Mr., on the finding of 
new mates by starlings, 623 
English, success of, as colonists, 218 
Engravers, short-siglited, 49 
Entomostraca, 414 
Entozoa, difference of colour between 
the males and females of some, 
400 

Environment, direct action of the, 
ill causing differences between the 
sexes, 347 

Envy, persistence of, 172 
Eocene period, possible divergence 
of men during the, 241 
Eolidae, colours of, produced by the 
biliary glands, 403 
Epeira nigra^ small size of the male 
of, 419 

Ephemerae, 422 
Epheraeridai, 444 

Ephippiger stridulating or- 

gans of, 437, 412 

Epicalia, sexual differences of colour- 
ing in tlic species of, 473 
Equus hemionus^ winti'i’ change of, 
828 

ErateiTUi^ coloration of, 483 
Ercolani, Prof., hermapliroditism in 
cels, 250 

Erect attitude of man, 76, 77 
Eristalis^ courting of, 431 
Eschricht, on the development of 
hair in man, 26 ; on a languinous 
moustache in a female ffetus, 27 ; 
on the want of definition between 
the scalp and the forehead in 
some children, 233 ; on the ar- 
rangement of the hair in tlio 
human foetus, 23 1 ; on the hairi- 
ness of the face in the human 
foetus of both sexes, 919, 921 
Esmeralda^ difference of colour in 
the sexes of, 452 
Ehox luciuSj 384 
rdiculatus^ 521 


Esquimaux, 96, 204 ; tbdr belief in 
the inheritance of dexterity in 
seal-catching, 48 ; mode of bin 
of, 305 

Kdrelda amandava^ pugnacity of 
the male, 560 

Eiihagis^ sexual differences of colour- 
ing in the species of, 474 
Enchiriis lo7tgimatiuSj sound pro- 
duced by, 465 
Eudromias moriiiellus, 729 
EiiJampis jugularis, colours of the 
female, 691 

Euler, on the rate of increase in the 
United States, 66 
Eunomota mperciliariSy rackd,- 
shaped feathers in the tail ol’, 
.586 

EnpetoTmna macroura^ colours of 
the female, 691 
EJnphema splendida^ 697 
Eiiplocamm erythnyphtlmlmus^ pos- 
session of spurs by the female, 
557 

Europe, ancient inhabitants of, 2S1 
Europeans, difference of, from Hin- 
doos, 297 ; hairiness of', probably 
duo to reversion, 918 
Eurodojwdus, sexes of, 731 
EtirygncUhus, ditlcrent proportions 
of the head in the sexes of, 425 
EustephanuSy sexual ditferenccs of 
82 )ecies of, 550 ; young of, 743 
Exaggeration of natui'al characters 
by man, 887 
Exogamy, 899, 902 
Expencnce, acquisition of, by ani- 
mals, 122 

Expression, resemblances in, hi' 
tween man and the apes, 232 
J'lxtinction of races, causes of, 281 
Eye, destruction of the, 47 ; change 
of position in, 83 ; obliquity of, 
regarded as a beauty by the 
Chinese and Japanese, 880 
Eyebrows, elevation of, 17 ; th' 
velopment of long hairs in, 2h , 
in ftonkeys, 233 ; eradicated in 
partsof South AmericaandAtViea 
876; eradication of, by the Indi.in-- 
of Paragiia}<5 884 

Eycliishes, eradication of, by tl" 
Indians of Paraguay, 884 
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Eyelids, coloured black, in part of 
Africa, 874 

Eyes, pillared, of the male of 
Chloeon^ 422 ; dilfenincc in the 
colour of, in the seves of birds, 
649 

Eytoii, T. C., observations on the 
development of the horns in the 
fallow deer, 361 

Eyzies, Les, hiuuaii remains from, 
281 

F. 


Fabre, M., on the habits of ^ 

477 

Facial bones, causes of modilica- 
tion of-the, 83 

.Faculties, diversity of, in llic same; 
race of men, 40 ; inheritance of, 
41 ; diversity of, in animals of 
the same species, 41 ; mental 
variation of, in the same species, 
100; of birds, 625 
Fakirs, Indian, tortures unde-rgonc 
by, 181 

Falco leiwoceplixilus, 739 

pcTcgrinus^ 621, 703 

tinnuncltis, 622 

Falcon, perogrine, new mate found 
by, 621, 622 

Falconer, H. , on the mode of figliting 
of the Indian elephant, 784 ; on 
canines in a female deer, 785 ; 
on Hyomosekus aguaticuH, 834 
Falkland Islands, horses of, 280 
Fal 1 0 w - d(’er, d i (lerent col cured 

herds of, 825 

families, frequency of, among 
savages, 68 

Farr, Dr., on the effects of prolli- 
gacy, 211 ; on the influeiico of 
marriage on mortality, 214, 215 
Farrar, F. W., on the origin of 
language, 132 ; on the crossing 
or blending of languages, 138 ; on 
the absence of the idea of (lod in 
c(U‘tain races of men, 143 ; on 
early marriages of the jKxjr, 212 ; 
on the middle ages, 217 
Farre, Dr., on th(i ptructure of the 
uterus, 56 

Fashions, long ])revaleiice of, among 
savages, 878, 890 


Faye, Prof., on the numerical pro- 
portion of male and female births 
in Norway and Russia, 375 ; on 
the greater mortality of male 
children at and before birtli, 376 
M’athers, modified, producing 
sounds, 575 et seq., 686 ; elon- 
gated, in male birds, 585, 613 ; 
racket -sha[)cd, 586 ; barbless and 
with filamentous barbs in certain 
birds, 587 ; slicdding of margins 
of, 599 

Feeding, high, probabh; inlliiencc 
of, in the pairing of birds of difier- 
ent species, 634 

Feet, thickening of the skin on the 
soles of the, 19 ; modification of, 
in man, 77 

Friis lliroat-nilf of, 795 

pardalis and F. milia, sexual 

difference in the colouring of, 
815, 816 

Female, behaviour of the, during 
courtship, 212 
— birds, dilfcrences of, 718 
Femah's, presence of rudimentary 
male organs in, 250 ; preference of, 
for certain Tiiales, 330 ; pursuit 
of, by males, 341 ; occurrence of 
secondary sexual characters in, 
317 ; develojdiKmt of male char- 
acter by, 350 

Fi'rualcs and males, comparative 
numbers of, 329, 332 ; compara- 
tive mortality of, while young, 332 
Femur and tiliia, proportions of, in 
the Aymara Indians, 51 
Feaiton, Mr., decrease of Maories, 
286 ; infanticide amongst the 
Maories, 394 

Ferguson, Mr., on the courtship of 
fowls, 636 

Fertilisation, phenomena of, in 
plants, 343 ; in the lower ani- 
mals, 343 

Fertility lessi'iied under changed 
conditions, 292 

Ft'vers, immunity of Negroes and 
Mulattoes from, 300 
Fiber zihrfkicifs, protective colouring 
of it, 827 

Fick, 11., effect of conscription for 
military service, 207 
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Fidelity, in the elepliant, 158; of 
savages to one another, 180 ; im- 
portance of, 191 

Field-slaves, diireicnco of, from 
house-slaves, 305 

Fiji Archipelago, population of the, 
269 

Islands, beards of the natives, 

863, 885 ; maniage-customs of 
the, 912 

Fijians, burying their old and sick 
parents alive, 156 ; estimation of 
the beard among the, 885 ; ad- 
miration of, for a broad occiput, I 
888 

Filial alfection, partly the result of 
natural selection, 161 
Filum terminal (i, 33 
Finch, racket-shaped feathers in the 
tail of a, 586 

Finches, spring change of colour in, 
599, 600 ; British, females of the, 
718 

Fingers, partially coherent, in 
species of Ilylohaleii^ 76 
Finlayson, on the Cochin Chinese, 
881 

Fire, use of, 72, 223, 278 
Fischer, on the pugnacity of the 
male of Ltilirus ccphaloiea^ 460 
Fischer, F. Von, on display of 
brightly coloured parts by mon- 
keys in courtsliip, 948 
Fish, eagerness of male, 341 ; pro- 
portion of the sexes in, 38 1 ; 
sounds produced by, 531 
Fishes, kidneys of, represented by 
Corpora Wolfliana in the liuman 
embryo, 13 ; male, hatching ova 
in their mouths, 251 ; receptacles 
for ova possessed by, 320 ; rela- 
tive size of the sexes in, 514 ; 
fresh-water, of the tropics, 525 ; 
protective rcscmblanciis in, 526 ; 
change of colour in, 527 ; nest- 
building, 628 ; spawning of, 529 ; 
sounds produced by, 631, 862 ; 
continued growth of, 740 
Flamingo, age of mature plumage, 
738 

Flexor pollicis lojigiu'i, similar varia- 
tion of, in man, 63 
Flies, humming of, 431 


Flint tools, 224 

Flints, difficulty of chipping into 
form, 74 

Florida, QtiLacalus major in, 383 

Florisuga mellivora, 675 

Flounder, coloration of the, 526 

Flower, W. H., on the abductor ol 
the fifth metatarsal in apes, 62 ; 
on the position of the Seals, 231 ; 
on the Pithecia monaclm, 312 ; 
on the throat-pouch of the male 
bustard, 570 

Fly-catchers, colours and nidilica- 
tion of, 693 

Foetus, human, woolly covering ol 
tlie, 27 ; arrangement of the hair 
on, 234 

Food, influence of, upon stature, 
46 

Ifoot, prehensile power of the, re- 
tained in some savages, 77 ; pre- 
hensile, in the early progenitors 
of man, 248 

Foramen, supi*a-condyloid, except io 
nal occurrence of in the humci iis 
of man, 30, 64 ; in the early 
l)rogenitors of man, 248 

Forbes, D., on the Aymara Indians, 
51 ; on local variation of colour 
in the Quichuas, 304 ; on tin* 
hairlessness of the Aymaras and 
Quichuas, 851, 853 ; on the long 
hair of the Aymaras and Qiii 
chuas, 884 

Ford, F., on white young swans, 
736 

Forester, lion. 0. W., on an orphan 
liawk, 62 1 

Fonnua rafa, size of the cerel)r;i] 
ganglia in, 81 

Fossils, absence of, connecting man 
with the a])e3, 242 

Fowl, oecuiTciice of spurs in tin' 
female, 351 ; game, early pug 
nacity of, 369 ; Polish, eai ly 
development of cranial peculiaii- 
ties of, 369 ; variations in pin 
mage of, 589 ; examples of coir.' 
lated development in the, 650 ; 
domestic, breeds and sub-brei'ils 
of, 701 * 

Fowls, sj)angl(id Hamburg, 353. 
308 ; inheritance of changes ol 
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plmnago by, 363 ; sexual peculi- 
arities in, transmitted only to the 
same sex, 856 ; loss of secondary 
sexual cliaractcrs by male, 356 ; 
Polish, ori^dn of the crest in, 
356 ; period of inheritance of char- 
acters by, 368 ; cuckoo-, 368 ; 
development of tlie comb in, 
369 ; numerical pro])ortion of the 
sexes in, 381 ; courtsliip of, 635 ; 
mongrel, between a black Spanish 
cock and different hens, 651 ; 
pencilled Hamburg, dilfercnce of 
the sexes in, GSl ; Spanish, sexual 
didereiiccs of the comb in, 681 ; 
spurnal, in both sexes, 685 
Fox, W. D., on some half- tamed 
. wild ducks becoming i)olygamous, 
and on polygamy in the guinea- 
fowl and canary-bird, 339 ; on 
the proportion of the sexes in 
cattle, 381 ; on the pugnac;ity of 
the peacock, 557 ; on a nuptial 
assembly of magpies, 619 ; on 
the linding of new mates by (;rows, 
621 ; on partridges living ill 
triplets, 62d ; on the pairing of 
a goose with a Chinese gander, 
632 

Foxes, wariness of young, in hunt- 
ing districts, 1 22 ; bkwik, 824 
Fraser, 0., on tlio diffenmt colours 
of the sexes in a species of Squilla^ 
416 

, G., colours of Tliccla, 478 

Frere, Hookham, quoting Theognis 
on selection in mankind, 43 
FriiKjilla cannahiua^ 600 

ciris^ age of mature jilumage 

in, 738 

cyanea, age of mature plumage 

in, 738 

IfAicuphrys, young of, 741 

spmus, 633 

- - fr/s/ltt, change of coloni- in, in 
sjiring, 600 ; young nf, 741 
Kringillida'., resein bianco of 'the fe- 
males of distinct species of, 717 
Frog, bright coloured and distaste- 
ful to birds, 535 

Frogs, 634 ; male, temjiorary re- 
cejitacles for ova possessed by, 
320 ; ready to breed before the 


females, 327 ; fighting of, 535 ; 
vocal organs of, 686 
Frontal bone, persistence of the 
suture in, 58 

Fruits, poisonous, avoidtul by ani- 
mals, 101 

Fuegians, 201, 221 ; dilfercnce of 
stature among the, 46 ; power of 
sight in the, 50 ; skill of, in 
stone-throwing, 73 ; resistance of 
tlie, to their s(‘vere climate, 95, 
282; mental capacity of the, 98; 
qiiasi-religious sentiments of the, 

1 45 ; resemblance of, in mental 
characters, to Euro]>cans, 276 ; 
mode of life of the, 805 ; aversion 
of, U) hair on tlie face, 884 ; said 
to admire European women, 887 
Fnlgoridic, songs of the, 438 
Ihir, whiteness of, in artic animals 
in winter, 354 

Fur-bearing animals, acquired sa- 
gacity of, 121 

G. 

Gallicrex, sexual ditference in the 
colour of the i rides in, 649 

crislatKS, pugnacity of male, 

552 ; red carlmnele oe.eiirring in 
the, male during the breeding- 
season, 593 

GallinacefB, frequency of polyga- 
mous habits and of sexual ditfer- 
ences in the, 338 ; love-gestures 
of, 580 ; decomposed feathers in, 
587 ; stri 2 )(',s of young, 708 ; 
comparative sexual dilierenccs 
between the species of, 718 ; 
])lumage of, 720 

Gallinaceous birds, weapons of the 
male, 555 ; racket-sha 2 )ed feathers 
on the heads of, 587 
GaUinula chloropus, pugnacity of 
the male, 552 

Galloperdrx, sjnirs of, 557 ; deve- 
lojmient of spurs in the female, 685 
(^dllophmis^ yt’ung of, 714 
Galls, 91 

Gallus hankiva, 681 ; neck-hackl(*.s 
of, 598 

Sin'ilrin', pugnacity of tlio 

male, 555, 556 
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Galton, Mr., on hereditary genius, 
41 ; gregariousness and independ- 
ence in animals, 159 ; on the 
struggle between the social and 
personal impulses, 191 ; on the 
effects of natural selection on 
civilised nations, 206 ; on the 
sterility of sole daughters, 208 ; 
on the degree of fertility of 
people of genius, 210; on the 
early marriages of the poor, 212 ; 
on the ancient Greeks, 216 ; on 
the Middle Ages, 217 ; on the 
progress of the United States, 
218 ; on South African notions 
of beauty, 883 

Oammarus^ use of the chelae of, 412 

mai'inuSy 414 

Gan nets, white only when mature, 
751 

Ganoid fishes, 246, 256 
Gaour, horns of the, 772 
Gap between man and the apes, 241 
Gaper, sexes and young of, 741 
Gardner, on an example of ration- 
ality in a GelasimuSt 415 
Qarrulus ylandarius, 621 
Gartner, on sterility of hybrid 
plants, 267 

Gasteropoda, 404 ; pulnioniforous, 
courtship of, 404 

Oasterosteus^ 340 ; nidification of, 
528 

leiuruSj 509, 621, 528 

trachuruSj 509 

Gastrophora^ wings of, brightly 
coloured beneath, 483 
Gauohos, want of humanity among 
the, 188 

Gaudry, M., on a fossil monkey, 
237 

Qavia, seasonal change of plumage 
in, 751 

Geese, clanging noise made by, 
663 ; pairing of different species 
of, 632 ; Canada, selection of 
mates by, 632, 635 
Gegenbaur, C., on tlie number of 
digits in the Ichthyopterygia, 55 ; 
on the hermaphroditism of the 
remote progenitors of the verte- 
brata, 219 ; two types of nipple 
in mammals, 251 


Gelasimusj proportions of the sexes 
in a species of, 392 ; use of the 
enlarged chelae of the male, 412 ; 
pu^acity of males of, 414 ; 
rational actions of a, 415 ; dif- 
ference of colour in the sexes of 
a species of, 417 

Gemmules, doimant in one sex, 357 

Genius, 41 ; hereditary, 859, 860 

, fertility of men and women 

of, 210 

Geoffroy-Saint-Hilaire, Isid., on the 
recognition of women by male 
quadriimaiia, 11 ; on monstrosi- 
ties, 44 ; coincidences of arrested 
development with polydactylism, 
56 ; on animal-like anomalies in 
the human stmeture, 59 ; on the 
correlation of monstrosities, 65 ; 
on the distribution of hair in 
man and monkeys, 86 ; on the 
caudal vertebrae of monkeys, 87 ; 
on correlated variability, 91 ; on 
the classification of man, 226 ; on 
the long hair on the heads of 
species of SemnopUhecuSy 232 ; 
on the hair in monkeys, 234 ; 
on the development of horns in 
female deer, 769 ; and F. Cuvier, 
on the mandrill, 822 ; on Hylo- 
bates, 849, 851 

Geographical distribution, as evi- 
dence of specific distinctions in 
man, 261 

Geometrte, brightly coloured be- 
neath, 483 

Ocojphagits, frontal protuberance of, 
male, 520, 629 ; eggs hatched by 
the male, in the mouth or bran- 
chial cavity, 529 

Georgia, change of colour in Ger- 
mans settled in, 304 

Geotnipesy stridulation of, 464, 46(5 

Gcrbe, M., on the nest-building of 
Crenilahxts inassa and G. xnelops, 
.528 

Gerland. Dr., on the prevalence of 
infiinftcide, 179, 880, 902, 903; 
on the extinction of races, 282 

Gervais, P., on the hairiness of the 
gorilla, 86 ; *011 the inaiidrill, 
8‘22 

Gesture-language, 277 
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Ghost-moth, sexual difference of 
colour in the, 484 
Oiard, M., disputes descent of ver- 
tebrates from Ascidians, 247 ; 
colour of sponges and Ascidians, 
402 ; musky odour of Sphinx, 
472 

Gibbon, voice of, 804, 864 
Gibbon, Hoolock, nose of, 232 
Gibbs, Sir D., on diiroronces of the 
voice in different races of men, 
862 

Gill, Dr., male seals larger than 
females, 337 ; sexual differences 
in seals, 787 

Giraffe, its mode of using the horns, 
777 ; mute, except in the rutting 
season, 802 

Giraud-Teulon, on the cause of 
short sight, 50 

Glanders, communicable to man 
from the lower animals, 9 
Glands, odoriferous, in mammals, 
807, 808 

Olareola^ double moult in, 694 
Olomeris limbatay difference oS 
colour in the sexes of, 421 
Glow-worm, female, aptfrous, 321 ; 

luminosity of the, 427 
Gnats, dances of, 431 ; auditory 
powers of, 866 

Gnu, skeletons of, found locked 
together, 764 ; sexual differences 
in the colour of the, 818 
Goat, male, wild, falling on his 
horns, 775 ; male, odour emitted 
by, 807 ; male, wild, crest of the, 
811 ; Berbura, mane, dewlap, 
&c., of the male, 813 ; Kemas, 
sexual difference in the colour of 
the, 818 

Goats, sexual differences in the 
horns of, 355 j horns of, 362, 
771 ; mode of fighting of, 776 ; 
domestic, sexual differences of, 
late developed, 367 ; beards of, 
811 

Goatsucker, Virginian, pairing of 
the, 561 

Gobies, nidification of, 528 
God, want of the idea of, in sonn* 
races of men, 143 , | 

Godron, M., on variability, 44 ; on j 


difference of stature, 46 ; on the 
want of connexion between 
climate and the colour of the 
skin, 298 ; on the colour of the 
skin, 306 ; on the colour of 
infants, 849 

Goldfinch, 568, 600 ; lu’oportion of 
the sexes in the, 383 ; sexual 
dilferences of the beak in the, 
551 ; courtship of the, 611 

, North American, young of, 

740 

Goldfish, 524, 525 
GomphuSy proportions of the sexes 
in, 391 ; difference in the sexes 
of, 445 

Gonepteryx Jihamni, 478 ; sexual 
difference of colour in, 494 
Goodsir, Prof., on the affinity of 
the laiicelet to the ascidians, 246 
Goosander, young of, 713 
Goose, Antarctic, colours of the, 
750 

, Canada, pairing with a Ber- 

nicle gander, 632 

, Chinese, knob on the beak 

of the, 650 

, Egyptian, 558 

, Sebastopol, plumage of, 589 

, Snow-, whiteness of the, 751 

, Spur-winged, 558 

Gorilla, 854 ; semi-erect attitude 
of the, 78 ; mastoid processes of 
the, 79 ; protecting himself from 
rain with his hands, 234 ; manner 
of sitting, 234 ; su 2 )posed to be a 
kind of mandrill, 27 t ; polygamy 
of the, 334, 900, 901 ; voice of 
the, 804 ; cranium of, 849 ; 
fighting of male, 855 
Gosse, P. H., on the pugnacity of 
the male Humming-bird, 551 
, M., on the inheritance of arti- 
ficial modifications of the skull, 
921 

Gould, B. A., on variation in the 
length of the legs in man, 38 ; 
measurements of American sol- 
dicra, 45, 48 ; on the proportions 
of the body and capacity of the 
lungs in different races of men, 
259 ; on the inferior vitality of 
imilattocs, 265 
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Gould, J., on migration of swifts, 
165 ; on the arrival of male 
snipes before the females, 327 ; 
on the numerical proportion of 
the sexes in birds, 382 ; on 
Neomorpha Gry 2 ms, 550 ; on the 
species of Eustephanus, 550 ; on 
the Australian musk-duck, 549, 
550 ; on the relative size of the 
sexes in Briziura lobata and 
Cincloramphus cmralis^ 51' 4 ; on 
Lohivanellus lolatm^ 560 ; on 
habits of Menura Alberti^ 567, 
568 ; on the rarity of song in 
brilliant birds, 568 ; on laielas- 
phorus platycerm, 577 ; on the 
Bower-birds, 583, 616 ; on the 
ornamental plumage of the Hum- 
ming-birds, 591 ; on the moulting 
of the ptarmigan, 597 ; on the 
display of plumage by the male 
Humming-birds, 601 ; on the 
shyness of adorned male birds, 
613 ; on the decoration of the 
bowers of Bower-birds, 630 ; 
on the decoration of their nest 
by Humming-birds, 630 ; on 
variation in the genus Cynan- 
thiiSf 646 ; on the colour of 
the thighs in a male parrakeet, 
646 ; on Urosticle BmjamAni, 
673 et seq. ; on the nidification 
of the Orioles, 691 ; on ob- 
scurely-coloured birds building 
concealed nests, 692 ; on tro- 
gons and king-iishers, 696 ; on 
Australian parrots, 698 ; on 
Australian ]hgeous, 699 ; on the 
moulting of the ptarmigan, 705 ; 
on the immature plumage of 
birds, 711 et seq. ; on the Aus- 
tralian species of Turnix, 726 ; 
on the young of Altlmms polyi- 
mus, 743 ; on the coloui*s of the 
bills of toucans, 750 ; on the 
relative size of tlie sexes in the 
mai-supials of Australia, 787 ; on 
the colours of the Marsupials, 
814 

Goureaux, on the stridulation of 
Mutilla europa'-a^ 450 

Gout, sexually transmit cd, 366 

Giaba, on the Pied Ravens of tlic 


Feroe Islands, 647 ; variety of 
the Guillemot, 647 
Gradation of secondary sexual chtu - 
aeters in birds, 655 
Grallatores, absence of secondary 
sexual cljaracters in, 339 ; double 
moult in some, 594 
G-mllina, niditication of, 692 
Grasshoppers, stridulation of the, 
440 

Gratiolet, Prof., on the anthropo- 
morphous apes, 237 ; on the 
evolution of the anthropomor- 
phous apes, 274 ; on tlie difler- 
cncc in the development of the 
brains of apes and of man, 314 
Giay, Asa, on the giudation of sj)e- 
cies among the Compositie, 271 

, J. F., on the caudal vertebra? 

of monkeys, 87 ; on the presence 
of rudiments of horns in the 
female of Cervuhis moschatus, 
769 ; on tlio horns of goats and 
sheep, 771 ; on orcsts of male 
antelopes, 810 ; on the beard of 
the ibex, 811 ; on the Berbura 
goat, 813 ; on sexual differences 
ill the coloration of Rodents, 814 ; 
ornaments of male sloth, 815 ; on 
the colours of the Elands, 817 ; 
on the Sing-sing antelope, 818 ; 
on the colours of goats, 819 ; on 
Lemur Macaco, 819 ; on the liog- 
deer, 833. 

‘ ‘ Greatest happiness principle, "183, 
184 

Greeks, ancient, 216 
Green, A. H., on beavers fighting, 
763 ; on the voice of the beavei-, 
805 

Greenfinch, selected by a femali' 
canary, 633 

Greg, W. R., on the effects of natural 
selection on civilised nations, 205 ; 
on the early marriages of the poor, 
212 ; on the Ancient Greeks, 216 
Grenadiers, Prussian, 42 
Greyhounds, numerical proportion 
of the sexes in, 332, 333 ; mi- 
merical projyirtion of male and 
female birtlis in, 379, 397 
Grouse, red, monogamous, 33S : 
pugnacity of young male, 560 
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producing a sound by beating 
their wings together, 574 ; dura- 
tion of courtship of, 617 ; colours 
and nidification of, 694 
Gruber, Dr., on the occurrence 
of the supra-condyloid foramen 
in the humerus of man, 30 ; 
on division of malar bone, 58 ; 
stridnlation of locust, 436 ; on 
cphippiger, 442 

Grus ainerlcanus^ agcj of matin'o 
plumage in, 738 ; breeding in 
immature plumage, 233 

virgo^ trachea of, 572 

Gryllus campedris, 436 ; pugnacity 
of male, 443 

domeMicus^ 436 

GrypuSj sexual diiferences in the 
beak in, 550 

Guanacoes, battles of, 763 ; canine 
teeth of, 784 

Guanas, stiife for women among 
the, 855 ; polyandry among the, 
904 

Guanche skeletons, occui-rence of 
the supra-condyloid foramen in 
the humerus of, 32 
Guaranys, proportion of men and 
women among, 377 ; colour of 
new-born children of the, 848 ; 
beards of the, 853 
Gucn6e, A., on the sexes of Hypery- 
thra^ 386 

Guilding, L., on tlie stridnlation of 
the Locustidae, 435 
Guillemot, variety of the, 647 
Guinea, sheep of, with males only 
horned, 363 

Guinea-fowl, monogamous, 338 ; 
occasional polygamy of the, 339 ; 
markings of the, 654 
Guinea-pigs, inheritance of the 
effects of operations by, 90 
Gulls, seasonal change of plumage 
in, 751 ; white, 751 
Giinther, Dr., on paddle of Cera- 
toduH^ 55 ; on herniapVoditism 
in Jderranus, 250 ; on male fishes 
hatching ova in their mouths, 
251. 529 ; on m,^taking infertile 
fejiiale fishes for males, 384 ; on 
the prehensile •organs of male 
Plagiostomous fishes, 507 ; spines 


and biaishes on fishes, 508 ; on 
the jmgnacity of the male salmon 
and trout, 510 ; on the relative 
size of the sexes in fishes, 514 ; 
on sexual differences in fishes, 515 
et seq. ; on the genus Calliony- 
7mis, 515 ; on a protective resem- 
blance of a pipe-fish, 527 ; on 
the genus Sohmostoma, 530 ; on 
the coloration of frogs and toads, 
535 ; combat of Testudo elcgans, 
537 ; on the sexual differences in 
the Ophidia, 538 ; on diiferences 
of the sexes of lizards, 542 ct seq. 

Gynanisa Isis, ocellated spots of, 
652 

Gypsies, uniformity of, in various 
parts of the world, 299 

11 

Habits, bad, facilitated, by fami- 
liarity, 188 ; variability of the 
force of, 1 92 

Hacked, ib, on the oiigin of man, 
4 ; on rudimentary characters, 
15 ; on deatli caused by inflamma- 
tion of the vermiform appendage, 
30 ; on the canine teetli in man, 
59 ; on the steps by which man 
became a biped, 77 ; on man as 
a member of the Catarrhine group, 
239 ; on the position of the 
Lemuridflc, 213 ; on the genea- 
logy of the Mammalia, 244 ; on 
the lancelet, 246 ; on the trans- 
parency of i^elagic animals, 402 ; 
on the musical pewers of women, 
873 

Hagen, H., and AValsh, B. D., on 
American Neuroptera, 391 

Hair, development of, in man, 
26 ; character of, supposed to be 
determined by light and heat, 
47 ; distribution of, in man, 
85, 916 ; possibly removed for 
ornamental purpose's ; 86 ; ar- 
rangement and direction of, 
233 ; of the early progenitors of 
man, 248 ; different texture of, 
in distinct races, 259 ; and 
skin, correlation of colour of, 
j 306 ; development of, in mam- 
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mala, 809 ; management of, 
among different peoples, 875; 
great length of, in some North 
American tribes, 884 ; elonga- 
tion of the, on the human head, 
921 ; possible inherited effect of 
plucking out, 921 

Hairiness, difference of, in the sexes 
in man, 860; variation of, in 
races of men, 850 

Hairs and excreto^ pores, nume- 
rical relation of, in slieep, 306 
Hairy family, Siamese, 918 
Halbertsma, Prof., hermaphroditism 
in Serranus, 260 

Hamadryas baboon, turning over 
stones, 154 ; mane of the male, 
795 

Hamilton, C., on the cruelty of the 
KaflSrs to animals, 180 ; on the 
engi-ossment of the women by the 
Kaffir chiefs, 908 
Hammering, difficulty of, 73 
Hancock, A., on the colours of 
the nudibranch Mollusca, 403, 
406 

Hands, larger at birth, in the chil- 
dren of labourers, 49 ; structure 
of, in the quadiumana, 75 ; and 
arms, freedom of, indirectly cor- 
related with diminution of ca- 
nines, 80 

Handwriting, inherited, 135 
Haiidyside, Dr., supernumerary 
mammae in men, 56 
Harcourt, E. Vernon, on Fringilla 
cannabinay 600 

Hare, protective colouring of the, 
827 

Harelda gladaliSy 641 
Hares, battles of male, 763 
Harlan, Dr., on the difference be- 
tween field- and house-slaves, 304 
Harris, J. M., on the relation of 
complexion to climate, 302 

, T. W., on the Katy-did locust, 

435 ; on the stridulation of the 
. grasshoppers, 440 ; on (Fcanthns 
nivalis, 444 ; on the colouring 
of Lepidoptera, 481 ; on ih(i 
colouring of Saturnia To, 481 
llarting, spur of the Ornilliorhyn- 
chusf767 


Hartman, Dr., on the singing of 
Cicada septcndecim, 433 
Hatred, persistence of, 172 
Haughton, S., on a variation of 
the flexor jwllicis longus in man, 
63 

Hawks, feeding orphan nestling, 
624 

Hayes, Dr., on the diverging of 
sledge-dogs on thin ice, 114 
Haymond, K., on the drumming of 
the male Tetrao umhellus, 574 ; 
on the drumming of birds, 
574 

Head, altered position of, to suit 
the erect attitude of man, 83 ; 
hairiness of, in man, 85 ; pro- 
cesses of, in male beetles, 453 ; 
artificial alterations of the form 
of the, 888 

Hearno, on strife for women among 
the North American Indians, 
855 ; on the North American In- 
dians' notion of female beauty, 
880; repeated elopements of a 
North American woman, 912 
Heart, in the human oiiibryo, 
13 

Heat, supposed effects of, 4? 
Hectocotyle, 405 

Iledge-warbler, 722 ; young of tHe, 
735 

Heel, small projection of, in the 
Aymara Indians, 61 
Hegt, M., on the development of 
the spurs in peacocks, 364 
Heliconidse, 472 ; mimicry of, by 
other butterflies, 495 
Ileliopaihes, stridulation peculiar to 
the male, 467 

Heliothrix auriculoda, young of, 
713, 714 

JTdix pmnaiia, example of indivi- 
dual attachment in, 404 
Ilellins, J., proportions of sexes of 
Lepidoptera reared by, 389 
Helmhol^, on pleasure derived 
from harmonies, 141 ; on the 
human eye, 672; on the vibra- 
tion of the |uditory hairs of 
crastacca, 866; the physiology 
of harmony, 866 
Hemiptera, 431 
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Hemitragm^ beardless in both sexes, 

811 

Hcmsbacli, M. von, on medial 
mamma in man, 55 
lien, clucking of, 563 
Hepburn, Mr., on the autumn song 
of the water-ouzel, 566 
Hepialus hnmuli, sexual dirtereiice 
of colour in the, 485 
Herbs, poisonous, avoided by ani- 
mals, 101 

Hermaphroditism, of (unhryos, 249 ; 
in fishes, 250 

fferodias hubulcns^ vernal moult of, 
598 

Heron, Sir R., on the habits of pea- 
fowl, 638, 640, 674 
Herons, love-gestures of, 580 ; 
decomposed feathers in, 587 ; 
breeding plumage of, 595, 597 ; 
young of the, 734, 741 ; some- 
times dimorphic, 739 ; con- 
tinued growth of crest and 
plumes in the males of some, 
740 ; change of colour in some, 
763 , 

Hesperomys cognwim^ 865 
Iletcerina, proportion of the sexes 
in, 391 ; difference in the sexes 
of, 446 

Eeterocerus, stridulation of, 463 
Hewitt, Mr., on a game-cock kill- 
ing a kite, 555 ; on the recogni- 
tion of dogs and cats by ducks, 
628 ; on the pairing of a wild 
duck with a pintail drake, 
632 ; on the courtship of fowls, 
635 ; on the coupling of phea- 
sants with common hens, 641 
Hilgendorf, sounds produced by 
crustaceans, 421 

Hindoo, his horror of hreaking his 
caste, 186, 190 

Hindoos, local difference of stature 
among, 46 ; difference of, from 
Europeans, 297 ; colour of the 
heard in, 850 

Ilipparchia Janiray 488 , !nstabi- . 
lity of the ocellated spots of, j 
653 : 

IfippocampuSy development of, 251 ; j 
marsupial receptacles of the male, : 
630 


Hippocampus minor y 309, 313 
Hippopotamus, nakedness of, 86 
Hips, proportions of, in soldiers and 
sailors, 48 

Hodgson, S., on the sense of duty, 
149 

Iloffberg, on the horns of the rein- 
deer, 769 j on s(ixual preferences 
shown by reindeer, 801 
Hoffman, Prof., protective colours, 
432 ; fighting of frogs, 535 
Hog, wart-, 793 ; river-, 794 
Hog-deer, 833 

Holland, Sir H., on the effects of 
new diseases, 283 

Homologous structures, correlated 
variation of, 66 

Homoptora, 432 ; stridulation of 
the, and Orthoptera, discussed, 
443 

Honduras, Qniscalus major in, 383 
Honey-buzzard of India, variation 
in the crest of, 646 
Honey-sucker, females and young 
of, 714 

Honey-suckers, moulting of the, 
597 ; Australian, niditication of, 
692 

Honour, law of, 186 
Hooker, Dr., forbearance of elephant, 
to his keeper, 158 ; on the colour 
of the beard in man, 850 
Hookham, Mr., on mental concepts 
in animals, 127 
Hoolock Gibbon, nose of, 232 
Hoopoe, 568 ; sounds produced by 
male, 576 

lloploptcrm armatuSy wing-spurs 
of, 560 

Hornbill, African, inflation of the 
neck-wattle of the male during 
courtship, 584 

Hornbills, sexual difference in the 
colour of the eyes in, 649 ; 
nidification and incuhation of, 
692 

Home, C., on the rejection of a 
briglitly-coloured locust by li- 
zards and birds, 444 
Horns, sexual differences of, in 
sheep and goats, 355 ; loss of, 
in female merino sheep, 356 ; 
dovelopnicnt of, in deer, 361 ; 
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development in antelopes, 362; 
from the head and thorax, in 
male beetles, 455 ; of doer, 767, 
772, 786 ; originally a masculine 
character in sheep, 771 ; and 
canine teeth, inverse develop- 
ment of, 784 

Horse, fossil, extinction of the, in 
South America, 297 ; polyga- 
mous, 385 ; canine teeth of male, 
766 ; winter change of colour, 
828 

Horses, rapid increase of, in South 
America, 70 ; diminution of 
canine teeth in, 80 ; dreaming, 
113; of the Falkland Islands 
and Pampas, 280 ; numerical 
proportion of the sexes, in, 332, 
333 ; lighter in winter in Siberia, 
354 ; sexual preferences in, 800 ; 
pairing prcfcrently with those of 
the same colour, 825 ; niunerical 
proportion of male and female 
births in, 379 ; formerly striped, 
835 

Hottentot women, peculiarities of, 
269 

Hottentots, lice of, 263 ; readily 
become musicians, 868 ; notions 
of female beauty of the, 881 ; 
compression of nose by, 888 

Hough, Dr. S., men’s temperature 
more variable than women’s, 
345 ; proportion of sexes in man, 
375 

House-slaves, difference of, from 
field-slaves, 305 

Houzeau, on the baying of the dog, 
113 ; on reason in dogs. 111 ; 
birds killed by telegraph wires, 
122 ; on the cries of domestic 
fowls and parrots, 129, 133 ; 
animals feel no pity, 156 ; sui- 
cide in the Aleuthian Islands, 
179 

Howorth, H. H., extinction of sav- 
ages, 284 

Huber, P. , on ants playing together, 
101 ; on memory in ants, 112 ; 
on the intercommunication of 
ants, 136; on the recognition of 
each other by ants after separa- 
tion, 448 


Hue, on Chinese opinions of the 
appearance of Europeans, 880 
Huia, the, of New Zealand, 321 
Human, man, classed alone in a, 
kingdom, 226 

sacrifices, 146 

Humanity, unknown among some 
savages, 180 ; deficiency of, among 
savages, 188 

Humboldt, A. von, on the ration- 
ality of mules, 119 ; on a parrot 
preserving the language of a lost 
tribe, 281 ; on the cosmetic arts 
of savages, 874 ; on the exaggera- 
tion of natural characters by man, 
887 ; on the red painting of Ameri- 
can Indians, 889 

Hume, D., on sympathetic feelings, 
166 

Humming-bird, racket-shaped fea- 
thers in the tail of a, 686 ; dis- 
play of plumage by the male, 601 
Humming-birds, ornament their 
nests, 140, 630 ; polygamous, 
338 ; proportion of the sexes in, 
D83, 744 ; sexual differences in, 
550, 674 ; pugnacity of male, 551 ; 
modified primaries of male, 677 ; 
coloration of the sexes of, 691 ; 
display by, 675 ; nidification of 
the, 691, 692 ; colours of female, 
691 ; young of, 237 
Humour, sense of, in dogs, 743 
Humphreys, H. N., on the habits 
of the stickleback, 340, 509 
Hunger, instinct of, 172 
Huns, ancient, flattening of the 
nose by the, 888 

Hunter, on the number of species 
of man, 270 ; on secondary sexual 
characters, 319; on the general 
beha^dour of female animals dur- 
ing courtship, 312 ; on the muscles 
of the larynx in song-birds, 567 ; 
on strength of males, 787 ; on the 
curled frontal hair of the bull, 
811 ; tn the rejection of an ass 
by a female zebra, 825 
Hunter, W. W. , on the rc'ccnt rapid 
increase of the 4 Santali, 68; on tin* 
Santa I i, 297 

Huss, Dr. Max, oikuiamniary glands, 

250 
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HussL‘,y, Mr., on a partridge distin- 
guishing persons, 628 
Ilutcliinson, Col., example of rea- 
soning in a retriever, 110 
Hutton, Capt., on the male wild 
goat falling on his horns, 775 
Huxley, T. M., on the structural 
agreement of man with the apes, 
3 ; oil the agreement of the brain 
in man with that of lower ani- 
mals, 8 ; on the adult ago of the 
orang, 11 ; on the embryonic 
development of man, 12 ; on the 
origin of man, 4, 15 ; on varia- 
tion in the skulls of the natives 
of Australia, 39 ; on the abductor 
of the fifth metatarsal in apes, 62 ; 
on the nature of tlie reasoning 
power, 117 ; on the position of 
man, 231 ; on the suborders of 
primates, 235 ; on the Tjemuridje, 
243 ; OR the Dinosauiia, 245 ; on 
the amphibian affinities of the 
lehthyosaurians, 245 ; on vari- 
ability of the skull in certain 
races of man, 270 ; on the ra'*«s 
of man, 273 ; supplement on the 
brain, 309 

Hybrid birds, production of, 631 
Hydrophobia, communicable be- 
tween man and the lower ani- 
mals, 9 

Hydro}ioruSj dimorphism of females 
of, 424 

Hyelaphus porcinus^ 833 
HygrogonuSj 529 
Hyla^ singing species of, 536 
Hylohalcs^ absence of the thumb in, 
76 ; upright progression of some 
species of, 78 ; maternal alfection 
in a, 106 ; direction of the hair 
on the anns of species of, 233 ; 
females of, less hairy below than 
males, 851 

agiliSy 76 ; hair on the arms 

of, 233 ; musical voice of the, 
805 ; superciliary ridge,, of, 849 ; 
voice of, 864 

Ilylobates hoolocTc^ sexual dilference 
of colour in, 820^ 

Zar, 76; hair on the arms 

of, 233 ; female. less hairy, 851 
leudscuSy 76 ; song of, 864 


Jlylobatcs sipidactylus, 76 ; laryngeal 
sac of, 804 ’ 

JTyloph ila pnifiina /m, 471 
Hymonoptera, 447 ; large size of 
the cerebral ganglia in, 81 ; 
classification of, 228 ; sexual 
dilferences in the wings of, 426 ; 
aculeate, relative size of the sexes 
of, 429 

Hymenopteron, parasitic, with a 
sedentary male, 342 
Ilyomoschus aquatiois, 834 
Hyperythra^ proportion of the sexes 
in, 386 

Uypogymna dispar^ sexual differ- 
ence of colour in, 484 
Hypopyra, coloration of, 483 

L 

Ibex, male, falling on his horns, 
775 ; beard of the, 811 
Ibis, white, change of colour of 
naked skin in, during the breed- 
ing season, 593 ; scarlet, young 
of the, 734 

tantalus j age of mature plum- 
age in, 738 ; breeding in im- 
mature plnmcige, 739 
Ibises, decompose*! feathers in, 
587 ; white, 751 ; and l)laok, 
752 

Ichneumonidse, dilference of the 
sexes in, 448 
Ichthyoplerygia, 55 
lehthyosaurians, 245 
Idiots, mhirocephalous, their charac- 
ters and habits, 53 ; hairiness 
and animal nature of their ac- 
tions, 54 ; microcephalous, imi- 
tative faculties of, 133 
[gimua iuherculaia^ 543 
Iguanas, 543 

Illegitimate and legitimate chil- 
dren, proportion of tlie sexes in, 
377 

Imagination, existence of, in ani- 
mals, 113 

Imitation, 104 ; of man by monkeys, 
110 ; tendency to, in rnonkuys, 
microcej)halous idiots and sav- 
ages, 133; inlluenco of, 198 
Immature plumage of birds, 707, 711 
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Iiiiplacentata, 243 
Implements, employed by monkeys, 
123 ; fashioning of, peculiar to 
man, 125 

Impregnation, period of, influence 
of, upon sex, 378 

Improvement, progressive, man 
alone supposed to be capable of, 
121 

Incisor teeth, knocked out or filed 
by some savages, 876 
Increase, rate of, 66 ; necessity of 
checks in, 70 

Indecency, hatred of, a modern 
virtue, 182 

India, difficulty of distinguisliing 
the native races of, 258 ; Cy- 
rinidae of, 526 ; colour of the 
card in races of men of, 850 
Indian, North American, honomed 
for scalping a man of another 
tribe, 179 

Individuality, in animals, 126 
Indolence of man, when free from 
a struggle for existence, 220 
Iiidopicus carlotta^ colours of the 
sexes of, 698 

Infanticide, prevalence of, 69, 179, 
394, 396 ; supposed cause of, 
880 ; prevalence and causes of, 
902 et seq. 

Inferiority, supposed physical, of 
man, 96 

Inflammation of the bowels, oceui- 
rence of, in Gebm Azaroe, 9 
Inlicritance, 41 ; of long and short 
sight, 49 ; of eflccts of use of 
vocal and mental organs, 134 ; 
of moral tendencies, 188, 194 ; 
laws of, 350 ; sexual, 358 ; 
sexually limited, 677 
Inquisition, influence of the, 216 
Insanity, hereditary, 41 
Insect, fossil, from the Devonian, 
443 

Insectivora, 81.5 ; absence of second- 
ary sexual characters in, 336 
Insects, relative size of the cerebral 
ganglia in, 81 ; male, appearance 
of, before the females, 327 ; pur- 
suit of female, by the males, 341 ; 
period of development of sexual 
characters in, 365 ; secondary 


sexual characters of, 422 ; 
in cages, 433, 444 ; stridulatioii, 
862 

Tnsessores, vocal organs of, 567 
Instep, depth of, in soldiers and 
sailors, 48 

Instinct and intelligence, 101 
— — , migratory, vanquishing tlu' 
maternal, 164, 173 
Instinctive actions, the result of in- 
heritance, 160 

impulses, difference of tlui 

force, 169 et seq. ; and moral im- 
pulses, alliance of, 170 
Instincts, 100 ; complex origin of, 
through natural selection, 102 ; 
possible origin of some, 102 ; 
acquired, of domestic animals, 
160; variability of the force of, 
164 ; difference of force between 
the social and other, 170, 194 ; 
utilised for new purposes, 869 
Instrumental music of birds, 573, 
578 

Intellect, influence of, in natural 
** selection in civilised society, 200 
Intellectual faculties, their influence 
on natural selection in man, 195 ; 
probably perfected through na- 
tural selection, 197 
Intelligence, Mr. II. Sponctu* on the 
dawn of, 101 

Intemperance, no reproach amoii;^' 
savages, 183 ; its destructiveness, 

211 

Intoxication in monkeys, 9 
fphias glauclppc, 479 
Iris, sexual difference in the coloui 
of the, in birds, 584, 619 
Ischio-pubic muscle, 61, 

Ithaginis cruentus^ nundicr of spurs 
in, 557 

lulus, tarsal suckers of the males of, 
421 

J. 

.lackalt#' learning from dogs to bark, 
110 

Jack-snipe, coloration of the, 242 
Jacquiiiot, on tfie number of specucs 
of man, 270 

Jaeger, Dr., l<?ngth of bones in 
creased from cariying weights, 



JAGUARS. 


INDEX. 


JONES. 


991 


47 ; on tlio difficulty of ai)pro;icli- 
ing herds of wild animals, ; 
male Silver -pheasant, rejected 
when his plumage was spoilt, 
639 

Jaguars, black, 823 

Janson, E. W., on the proportions 
of the sexes in Tomicus viLlonus, 
390 ; on stridulant beetles, 
463 

Japan, encouragnient of licentious- 
ness in, 69 

Japanese, general beardlessness of 
the, 852 ; aversion of the, to 
whiskers, 885 

Jardine, Sir W., on the Argus phea- 
sant, 586, 614 

Jarrold, Dr., on niodificatious of 
the skull induced by unnatural 
position, 83 

Jarves, Mr., on infantitiide in tlie 
Sandwich Islands, 396 

Javans, relative height of the sexes 
of, 851 ; notions of female beauty, 
883 

Jaw, influence of the muscles 'tof 
the, upon the physiognomy of 
the apes, 80 

Jaws, smaller proportionately to the 
extremities, 49 ; influence of food 
upon the size of, 49 ; diminution 
of, in man, 80 ; in man, reduced 
by correlation, 856 

Jay, young of the, 735 ; Canada, 
young of the, 735 

Jays, new mates found by, 621 ; 
distinguishing persons, 628 

Jeffreys, J. Gwyn, on the form of 
the shell in the sexes of the Gas- 
teropoda, 404 ; on the influence 
of light upon the colours of shells, 
406 

Jelly-fish, bright colours of some, 
401 

Jenner, Dr., on the voice of the 
rook, 573 ; on tlio finding of new 
mates by magpies, 621,^ on re- 
tardation of the generative func- 
tions in birds, 624 

Jenyns, L., on the desertion of 
tiieir young by swallows, 163 ; on 
male birds singiyg after the pro- 
per season, 624 


Jerdon, Dr., on birds dreaming, 
113; on the pugnacity of the 
male bulbul, 552 ; on the pug- 
nacity of the male Ortygornis 
gtclaris, 556 ; on the spurs of 
Galloperdix^ 557, 558 ; on the 
liabits of LobiimielluSy 560 ; on 
the spoonbill, 572 ; on the drum- 
ming of the Kalij -pheasant, 574, 
575 ; on Indian bustards, 577 ; 
on Otis hcngalensiSf 581 ; on the 
car-tufts of Sypheotides auritus^ 
587 ; on the double moults of 
certain birds, 596 ; on the moult- 
ing of the honeysuckers, 597 ; on 
the moulting of bustards, plovers, 
and drongos, 598 ; on the spring 
change of colour in some finches, 
600 ; on display in male birds, 
601 ; on the aisplay of the under- 
tail coverts by the male bulbul, 
612 ; on the Indian honey-buzzard, 
649 ; on sexual diflerences in the 
colour of the eyes of hombills, 
649 ; on the markings of the 
Tragopan pheasant, 653 ; on the 
nidifioation of the Orioles, 691 ; 
on the nidificatiou of the horn- 
bills, 692 ; on the Sultan yellow- 
tit, 698 ; on Palxornis javanicus^ 
703, 704 ; on the immature plu- 
mage of birds, 709 et seq. ; on 
representative species of birds, 
714 ; on the habits of Turnix, 
726, 727 ; on the continued in- 
crease of beauty of the peacock, 
740 ; on coloration in the genus 
Palceornis, 753 

Jevons, W. S., on the migrations of 
man, 71 

J(nvs, ancient use of flint tools by 
the, 224 ; uniformity of, in va- 
rious parts of the world, 299 ; 
numerical proportion of male and 
female births among the, 375 ; 
ancient, tattooing juaetised by, 
369 

Johnstone, Lieut., on the Indian 
elephant, 336 

Jollofs, fine appearance of the, 
895 

Jones, Albert, proportion of sexes of 
Lepidoptera, reared by, 389 
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Juan Fernandez, humming-birds of, 
743 

Junonia^ sexual differences of co- 
louring in species of, 474 
Jupiter, comparison with Assyiian 
effigies, 886 

K. 

Kaffir skull, occurrence of the dia- 
stema in a, 60 

Kaffirs, their cruelty to animals, 
180 ; lice of the, 263 ; colour of 
the, 882 ; engrossment of the 
handsomest women by the chiefs 
of the, 908 ; marriage-customs of 
the, 913 

Kalij -pheasant, drumming of the 
male, 674 ; young of, 714 
Kcdlima^ resemblance of, to a with- 
ered leaf, 477 

Kulmucks, general beardlessness of, 
852 ; aversion of, to hairs on 
the face, 885 ; marriage-customs 
of the, 913 

Kangaroo, great red, sexual differ- 
ence in the colour of, 814 
Kant, Imm., on duty, 148 ; on self- 
restraint, 168 ; on the number of 
species of man, 270 
Katy-did, stridulation of the, 435 
Keen, Dr., on the mental powers of 
snakes, 539 

Keller, Dr., on the difficulty of 
fashioning stone implements, 74 
Kent, W. S., elongation of dorsal 
fin of Callionymus lyra^ 516 ; 
courtship of Labrus mixtmj 521 ; 
colours and courtship of Cardha- 
rus lineatiLSy 522 

Kestrels, new mates found by, 
622 

Kidney, one, doing double work in 
disease, 47 

King, W. R., on the vocal organs 
of Tetrao cupido^ 668, 569 ; on 
the drumming of grouse, 576 ; on 
the reindeer, 769 ; on the attrac- 
tion of male deer by the voice of 
the female, 804 

King and Fitzroy, on the marriage- 
customs of the Fuegians, 914 
Eing-crows, nidification of, 690 


Kingfisher, 668 ; racket-shaped fea- 
thers in the tail of a, 586 
Kingfishers, colours and nidification 
of the, 694, 696, 699 ; immature 
plumage of the, 712, 714 ; young 
of the, 734, 736 

King Lory, 697 ; immature plumage 
of the, 713 

Kingsley, 0., on the sounds pro- 
duced by the Umhrina^ 532 
Kirby and Spence, on sexual differ- 
ences in the length of the snout 
in Curculionidae, 321 ; on ilie 
courtship of insects, 341 ; on the 
elytra of DytiscuSy 424 ; on peculi- 
arities in the le^ of male insects, 
425 ; on the relative size of the 
sexes in insects, 429 ; on the 
Fulgoridae, 433 ; on the habits 
of the TermiteSf 447 ; on differ- 
ence of colour in the sexes of 
beetles, 452 ; on the horns of the 
male lamellicom beetles, 455 ; 
on hornlike processes in male 
Curculionidae, 459 ; on the pug- 
•nacity of the male stag-beetle, 
459 

Kite, killed by a game-cock, 565 
Knot, retention of winter plumage 
by the, 696 

Knox, R., on the semilunar fold, 
24 ; on the occurrence of the 
supra-condyloid foramen in the 
humerus of man, 30 ; on the 
features of the young Memraon, 
261 

Koala, length of the coecum in, 29 
Kdbus ellipsiprymnuLS^ proportion of 
the sexes in, 381 

Kolreuter, on the sterility of hybrid 
plants, 267 

Koodoo, development of the horns 
of the, 362 ; markings of the, 830 
Koppen, F. T., on the migratory 
locust, 436 

Koraks, marriage customs of, 913 
Kordofi^, protuberances artificially 
produced by natives of, 875 
Korte, on the proportion of sexes in 
locusts, 391 ; ^Russian locusts, 435 
Kovalevsky, A., on the affinity of 
the Ascidia t-P the Vertebrata, 
246, 247 
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Kovalevsky, W., on the pugnacity 
of tlie male capercailzie, 556 ; on 
the pairing of the capercailzie, 
561 

Krause, on a convoluted body at the 
extremity of the tail in a Mcuiacus 
and a cat, 33 

Kuplfer, Prof., on the affinity of the 
Ascidia to the Ycrtcbrata, 246 

L. 

Lahidocera Darvjinii, prehensile or- 
gans of the male, 410 
LabruSf splendid colours of the 
species of, 516 

inixt'iiSj sexual differences in, 

516, 521 
pavo, 524 

Lacertilia, sexual diirerences of, 542 
Lafresnaye, M. de, on birds of para- 
dise, 589 

Lamarck, on the origin of man, 4 
Lamellibranchiata, 403 
Lamellicom beetles, horn-like pro- 
cesses from the head and thorat 
of, 463, 455 ; influence of sexual 
selection on, 461 

Lamellicornia, stridiilation of, 46 1 
Lamont, Mr., on the tusks of the 
walrus, 766; on the use of its 
tusks by the walrus, 784 ; on the 
bladder-nose seal, 806 
Lampornis porphyruruSj coloui-s of 
the female, 691 

Lampyridaj, distasteful to mammals, 
426 

Lancelot, 246, 256 
Landois, H., gnats attracted by 
sound, 431 ; on the production 
of sound by the Cicadie, 433 ; 
on the stridulating orgjin of the 
crickets, 436 ; on Decticus^ 438 ; 
on the stridulating oi-gans of the 
Acridiidfe, 440 ; stridulating ap- 
paratus, in Orthoptera, 442 ; on 
the stridulation of Necr^diorm, 
462 ; on the stridulant organ of 
Oerambyx keros ^ 464 ; on the 
stridulant organ, of Gcotrupe-s^ 
464 ; on the stridiilating organs 
in the Cleopter^, 446 ; on the 
ticking of Anobium, 469 


Landor, Dr., on rcmoive for not 
obeying tribal custom, 175 

Liinguage, an art, 131 ; articulate, 
origin of, 132 ; relation of the 
progress of, to the development 
of the brain, 134 ; eflects of in- 
heritance in production of, 135 ; 
complex structure of, among bar- 
barous nations, 139 ; natural se- 
lection in, 139 ; gesture, 277 ; 
primeval, 279 ; of a lost tribe 
preserved by a parrot, 281 

Languages, presence of rudiments 
in, 138 ; classification of, 138 ; 
variability of, 138; crossing or 
blending of, 138 ; complexity 
of, no test of perfection or proof 
of special creation, 140 ; resem- 
blance of, evidejice of community 
of origin, 229 

ami species, identity of evi- 
dence of tlieir gradual develop- 
ment, 137 

Latvius, 704 ; characters of young, 
709 

rvfuSf anomalous young of, 

736 

Lankester, E. R., on comparative 
longevity, 205, 209 ; on the 
destruciivo effects of intemper- 
ance, 211 

Lanugo of the human feetus 27, 915 

Lapponian language, highly arti- 
ficial, 139 

Lark, proporiion of the sexes in the, 
383 ; female, singing of the, 566 

Larks, attracted by a mirror, 629, 
630 

Lartet, E., comparison of cranial 
capacities of skulls of recent and 
tertiary mammals, 82 ; on the 
size of the brain in mammals, 
123 ; on DryojrithecaSy 240 ; on 
pre-historic tlutes, 868 

Larus^ seasonal change of plumage 
in, 751 

Larva, luminous, of a Brazilian 
beetle, 427 

Larynx, muscles of the, in song- 
birds, 567 

Lasiocampa qtoercics, attraction of 
males by the female, 388 ; seaual 
difference of colour in, 484 
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Ijatham, R. on tlie iuii(»’atioiis 
of man, 71 

Latooka, ])crfor:>tion of tin- lo\vt‘r 
lip ])y tlip. wonK'ii of, 877 
kanrillanl, on timalmonnal division 
of tlio nialai- lioin; in man, 58 
Lawrenoo, W.. on the superiority of 
sava^^^s to Europeans in power 
of siglit, 50 ; on the colour of 
negro infants. 8 PS; on thti fond- 
ness of savages Idr ornaments, 
87-1 : on l)eai‘d]ess i-aO(‘s, 885 ; 
on tlie beauty of tlie English 
aristocraey, 85 1 

I.ayard, E on the instance of 
j’aliojiality in a ('-obra, 585 ; on 
tl\e. pugnacity of GalUix Shtnlcifi^ 
555, 556 

liaycock, Dr., on vital periodicity, 
10 ; tlieroid nature of idiots, 51 
Leaves, autumn, tints usidess, 103 
Leeky, .Mr., on the sense of duty, i 
lit) ; on sui(;ide, 179 ; on the 
])raetice of (jelihaoy, 182; Ins 
vi(;w of th(5 Climes of sa\ages. 
188 ; on the gradual rist'of moral- 
ity, 191 

Leconte, J. L., on tlie .stiidulant 
organ in the Coprini and Dynas 
tini, 465 

Lee, H., on the numerical ]u*o por- 
tion of the si'xes in the. trout, 885 
TjCg, calf of the, artilicially modi- 
lied, 875 

Legitimate and illegitimate chil- 
dren, ])ro]»orlion of tlie sexes in, 
877 

L(gs, variation of the length of the, 
in man, 88 ; jiroportions of, in 
.soldiers and sailors, 48 : troni, 
airo])hied in some male Imttia-- 
flies, 426 ; piKudiaritii-.s of, in 
male insects, 426 

Legnay, on tlie occnri’mice of the 
snpra-condyloid foramen in the 
humerus of man, 82 
“ Lek ” of the Mack-cock and cajier- 
cail/.ie, 617 

Tjenioine, Albert, on the origin of 
language, 132 

hf,mur muraro, sexual dilfoi’ence of 
(jolonr in, 819 

Leiiniridie, 285 ; ears of the, 22 ; 
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variability of tlie muscles in the, 
61 ; position and derivation of 
the, 212 ; tlieir origin, 255 
Lmniirs, utenis in the, 56 
Jjengiias, disfigurement of the ears 
of the, 87') 

Tieojiards, hlaek, 823 
I/‘]iidoptera, 470; nunuirical ])ro- 
[)ortionsof the sexes in the, 385 ; 
eolouringof, 4/2; oecllated spots 
of, 658 

Lrpi(fo<iirc7i, 245, 255 
L(!pt.alide.s, mimiery of, 498 
LeptorhymcliiiR anr/udalus, png 
nacity of male, 159 
Ijf’ptirni t>’d(uyn^ dillerenei; of colour 
in the .sexes, 452 

Leroy, on tlic wariness of young 
foxes in hunting-distriots, 122; 
on the desertion of tlnur young by 
swallows, 165 

Leslie, J)., marriage customs ot 
Kaflirs, 407 

Lesse, valley of th(i, 82 
Jicsson, on the birds of jiaradisi', 
M388, 614; on tin' sea-clephanl, 
806 

Lessona, ]\l., ohs(‘rvations on Sr.rra- 
ntfSy 250 

hrihrus cephnlafcs^ pugnacity of the 
1 males of, 456, 460 
I Leiiciscus phihri tn(s, 385 
, Leuckart, IL, on the realrnla pi'o- 
sfalica, 31 ; on the inllueiiei'. ol 
lire age of ])ai'ents on the sex o( 
olfsjjriijg, 378 

Lrvafor vhiricidw muscle, 62 
JAbcJlula tlrprcssn, colour of the 
male, 4 16 

Lihelliilidie, relative si/,e of the 
sexes of, 428; dilference in tie 
sexes of, 4 45 

Lice of domestic animals and man, 
263 

Licentiousness a cheek ii])oii po})ii- 
lation, 69 ; ])revalenGe of, amoii.e 
savages, 182 

Licliteiistein, on Chera protjne, f) >9 
Life, iidieritanco at eorrespor.diiii 
])Oiiods of, 3,53, 359 
Liglit, ollecis on coniph'xion, 47 • 
inllueiico of, ujion the eolouis ^ 
shells, 405 
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Lilford, Lord, tlie ruti' at tract (h 1 by 
bright objects, 629 
Limoscb lapponicat 729 
Linaria, 704 

montana, 383 

Lindsay, Dr. \V. L., diseases com- 
municated from animals to man, 
10 : madness in animals, 120 ; 
the dog considers his masttir liis 
God, M6 

Linmeus, views of, as to the position 
of man, 230 

Linnet, numerical proportion of tin' 
sexes in the, 383 ; crimson fon-- 
liead and breast of the, 600 ; 
courtship of tlic, 610 
Lion, polygamous, 337 ; mane of 
the, dehiusive, 791 ; roaring of 
the, 803 

Lions, stri])cs of young, 708 
Lij)s, piercing of tlie, by savag(‘s, 
877 

LHhubitfS, proliensile ap})endagcs of 
the femal(;, 421 
LUhosia, coloration in, 481 
Liltorina litforea, 404 * 

Ijivingstone, Dr., man iier of sitting 
of gorilla, 234 ; on the inllucnc,e 
ofdamjmess and dryness on tlie 
colour of the skin, 299 ; on the 
liability of negroes to tropical 
fevers after residence in a cold 
(diinate, 300 ; on the spur- 
winged goose, 558 ; on wiiavcr- 
bii’ds, 575 ; on an African night- 
jar, 586, 613, 614 ; on tlic liattle- 
scars of Mouth African male 
mammals, 761; on tlie re- 
moval of the u[)])er incisors by 
the Batokas, 876 ; on the 
perforation of the u])per lip by 
tlic Makalplo, 877 ; on the 
Banyai, 883 

Livonia, numerical proportion of 
male and female births in, 332, 
375 

I.izards, relative size of tl'i; sexes 
of, 54*2 ; gular pouches of, 543 
Lloyd, L., on the polygamy of the 
ca})(M*cailzio and dnistai’d, 338 ; 
on the numerical proportion of tin*, 
sexes in tlie capercailzie and 
blackcock, 382; on the salmon, 


512 ; on the colours of the sea- 
scorpion, 515, 516 ; on the pug- 
nacity of male grouse, 560 ; on 
the capercailzie and blackcock, 
560, 567 ; on the call of the caper- 
cailzie, 573 ; on assemblages of 
gi'ouse and snipes, 618 ; on the 
pairing of a shiel(l-drak(^ with a 
common duck, 632 ; on the 
battles of seals, 761 ; on tlu; 
elk, 775 

Lohtranelluft, wing-s]*uis in, 558 
Jjocal inHueiices, effect of, upon 
stature, 45 

r.oiikwood, Mr., on the development 
of /fippommpuSj 251 

, Rev. S., musical mouse, 865 

Locust, bright-coloured, nijected by 
lizards and hi i ds, 444 

, migratory, 435 ; selection 

by female, 435 

LocustidTP, stridulation of the, 434, 
437 ; descent of the, 439 
Locusts, pro])ortion of sexes in, 
391 ; stridulation of, 427 
Longicorn beetles, diffcjcncc of the 
sexes of, in colour, 451 ; stridu- 
lation of, 164 

Lonsdale, Mr., on an examjde of 
personal attachment in 
pomatia, 404 

Lophobranchii, marsu])ial recep- 
tacles of the male, 530 
Lop/tophorus, habits of, 640 
LophoHna atm, sexual dilference in 
coloration of, 749 
Lophornis oniatus, 590 
Lord, .1. K., on Salnw tijraodun, 
511 

Lory, King, 191 ; immature plu- 
mage of the, 713 
Lory, king, constancy of, 626 
Love-antics and tlaiiccs of liirds, 
580 

Lowne, B. T., on Miisca vumitoria, 
81, 431 

Lojt'Mf, characters of young of, 708 
Lul)hock, Sir .)., on the anti<pnty 
of man, 3 ; on the origin of 
man, 4 ; on the mental cajiacity 
of savages, 98 ; on the origin of 
implements, 125 ; on the sim- 
plilication of languages, 140; 
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on the absence of the idea of 
God among certain races of men, 
143 ; on the oiigiii of the belief 
in spiritual agencies, 141; on 
superstitions, 147 ; on the sense 
of duty, 149 ; on the practice of , 
burying the old and sick among 
the Fijians, 156 ; on the immo- 
rality of savages, 183 ; on Air. 
Wallace’s claim to the origination 
of the idea of natural selection, 
73 ; on the former barbarism 
of civilised nations, 221 ; on 
improvements in the arts among 
savages, 223 ; on resemblamjcs 
of the mental characters in dif- 
ferent races of men, 276 ; on the 
arts practised by savages, 277 ; 
on the power of counting in 

{ )rimeval man, 279 ; on the prc- 
lensile organs of the male 
Lahidocera Darwinii, 410 ; on 
Chloeoriy 422 ; on Smynthurns 
luteiiSy 430 ; finding of new 
mates by jays, 621 ; on strife, 
for women among the Nortii 
American Indians, 855 ; on 
music, 868 ; on tlie ornamental 
practices of savages, 874 ; on the 
estimation of tlie beard among 
the Anglo-Saxons, 885 ; on arti- 
ftcial deformation of the skull, 
888 ; on “ communal marriages,” 
896 ; on exogamy, 898, 899, 903 ; 
on the Veduahs, 902 ; on poly- 
andry, 904 

Lucanidie, variability of the man- 
dibles in the male, 460 
LucanuSy large size of males of, 
428 

cermiSy numerical proportion 

of sexes of, 390 ; weapons of the 
male, 459 

daphuSy use of mandibles of, 

460 ; large jaws of male, 423 
Lucas, Prosper, on pigeons, 637 ; 
on sexual preference in horses 
and bulls, 801 
Luminosity in insects, 420 
Lunar periods, 10, 254 
Lund, Dr., on skulls found in 
Brazilian caves, 261 
Lungs, enlargement of, in the Qui- 


chiia and Aymara Indians, 50 ; 
a modified swim -bladder, 248 ; 
difleront capacity of, in races of 
man, 259 

Luschka, Prof., on the termination 
of the coccyx, 33 

Luxury, expectation of life un- 
influenced by, 209 
Lyccenay sexual differences of colour 
in species of, 475 
Lyciensp, colours of, 478 
Lyell, Sir 0., on tin? antiquity of 
man, 3 ; on the origin of man, 4 ; 
on the parallelism of the develoj)- 
ment of specie's and languages, 
138 ; on the extinction ot 
languages, 138 ; on the Inquisi- 
tion, 218 ; on the fossil remains 
of vertebrata, 242 ; on the fer- 
tility of mulattoes, 264 
Lynx, Canadian throat-ruff of the, 
795 

Lyre-bird, assemblies of, 619 

„ M 

MacacuSy cars of, 22 ; convoluted 
body in the extremity of the tail 
of, 33 ; variability of the tail in 
species of, 87 ; wliiskcrs of species 
of, 811 

brunneuSy 88 

cyiiomolgmy superciliary ridge 

of, 849 ; beaid and whiskers of, 
becoming white with age, 850 

ecavdatuSy 90 

Idsiotusy facial spots of, 840 

nemestrinuSy 949 

radmtuSy 232 

rhesus y sexual difference in the 

colour of, 823, 840, 949 
ATacalister, Prof., on variations of 
the palmaris accessorius muscle, 
39 ; on muscular abnormalities in 
man, 62, 63 ; on the greater 
variability of the muscles in men 
thantin women, 345 
Macaws, Mr Buxton’s observations 
on, 156, 573 

McCann, J., mental individu- 
ality, 128 

McClelland, J*, on the Indian 
Oyprinidse, 526 
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Macculloch, Col., on an Indian 
village without any female 
children, 902 

, Dr., on tertian ague in a dog 

10 

Maogillivray, W., on the vocal 
organs of birds, 137 ; on the 
Egyptian goose, 558 ; on the 
habits of woodpeckers, 675 ; on 
the habits of the snipe, 577 ; on 
the whitethroat, 681 ; on the 
moulting of the snipes, 596 ; on 
the moulting of tlie Anatidae, 
599 ; on the lindiiig of new mates 
by magpies 621 ; on the pairing 
of a blackbird and tlirush, 631 ; 
on pied ravens, 647 ; on the 
guillemots, 647 ; on the colours 
of the tits, 192 ; on the inimaturo 
])luniago of birds, 710, et seq. 

Machetes^ sexes and young of, 740, 
et seq, 

'pugnax^ supposed to be poly- 
gamous, 339 ; nurneri(!al propor- 
tion of the sexes in, 382 ; pug- 
nacity of the male, 652 ; double 
moult in, 696 

McIntosh, Dr., colours of the Ne- 
niortians, 407 

McKennan, marriage customs of 
Koraks, 914 

Mackintosh, on the moral sense, 
148 

Mar Lachlan, R. ,on Apatania mulie- 
Oris and Boreus hyemalisj 391 ; 
on the anal appendages of male 
insects, 423 ; on the pairing of 
dragon-flies, 429 ; on dragon- 
flies, 445, 446 ; on dimorphism 
in Agrion^ 446 ; on the want of 
pugnacity in male dragon-flies, 
447 ; colour of ghost-moth in the 
Slictland Islands, 485 

M‘L(iiinan, Mr., on infanticide, 
69, 902 ; on the origin of the 
belief in spiritual agencies, 143 ; 
oil the prevalence of Ucentious- 
ness among savages, 182, 896 ; 
on the primitive barbarism 
of civilised nations, 221 ; on 
traces of the custom of the 
forcible captm-p of wives, 222, 
904 ; on polyandry, 904 


Macnaraara, Mr., susceptibility of % 
Andaman islanders and Nepalese 
to change, 291 

M ‘Neill, Mr., on the use of the 
antlers of deer, 779 ; on the 
Scotch deerhound, 789 ; on the 
long hairs on the throat of the 
stag, 796 ; on the bellowing of 
stags, 803 

Macropus, courtship of, 622 
Macrorhinus proboscideics^ structure 
of the nose of, 806 
Magpie, power of speech of, 137 ; 
vo(;al organs of the, 567 ; nup- 
tial assemblies of, 619 ; new 
mates found by, 620 ; stealing 
bright objects, 630 ; young of 
the, 735 ; coloration of the, 753 
Maillard, M., on the proportion of 
the sex('.s in a species of Papilio 
from Bourbon, 386 
Maine, Sir Henry, on the absorp- 
tion of one tribe by another, 

♦ 197 ; a desire for improvement 
not general, 204 

Major, Dr. C. Forsyth, on fossil 
Italian apes, 240; skull of Bos 
etruscus^ 772 ; tusks of miocene 
pigs, 794 

Makalolo, perforation of the upper 
lip by the, 877 

Malar Done, abnormal division of, 
in man, 58 

Malay, Archipelago, marriage-cus- 
toms of the savages of the, 913 
Malays, line of separation between 
the Papuans and tlie, 262 ; 
general beardlessness of the, 
852 ; staining of the teeth among, 
875 ; aversion of some, to hairs 
on the face, 885 

and Papuans, contrasted cha- 
racters of, 260 

Male animals, struggles of, for the 
j)ossession of the females, 326, 
328 ; eagerness of, in courtship, 
341, 342 ; generally more niodi- 
lied than female, 340, 345 ; 
differ in the same way from fe- 
males and young, 359 
characters, developed in fe- 
males, 351 ; transfer of, to fe- 
male birds, 719 
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Male,scdcutaiy, ot a hymenoi)terou8 
parasite, 342 
Malefactors, 210 

Males, presence of nidimentary fe* 
male organs in, 260 
and females, comparative num- 
bers of, 329, 332 ; comparative 
mortality of, while young, 332 
Malherbe, on the woodpeckcm, 
698 

Mallotus Peronii, 608 
villoms^ .608 

Malthus, T. , on tlie rate of increase 
of population, 66, 67, 69 
Maluridifi, nidification of the, 692. 
Malurus^ young of, 741 
MammjB, 320 ; rudimentary, in 
male mammals, 15, 31, 249, 250, 
251 ; supernumerary, in women, 
64 ; of male human subject, 667 
Mammalia, Prof. Owen’s classifica- 
tion of, 228 ; genealogy of the, 244 
Mammals, recent and tertiary, com- 
parison of cranial capacity of, 
82 ; nipples of, 250 ; pursuit of 
female, by the males, 341 ; 
secondaiy sexual characters of, 
763 ; weapons of, 764 ; relative 
size of the sexes of, 787 ; paral- 
lelism of, with birds in secondary 
sexual characters, 826 ; voices 
of, used especially during the 
breeding season, 863 
Man, variability of, 38 ; errone- 
ously regarded as more domesti- 
isated than other animals, 41 ; 
migrations of, 71 ; wide distri- 
bution of, 72 ; causes of the 
nakedness of, 85 ; supposed 
physical inferiority of, 97 ; a 
member of the Catarrhinc grou]), 
239 ; early progenitors of, 248 ; 
transition from ape indefinite, 
279 ; numerical proportions of 
the sexes in, 331 ; difference be- 
tween the sexes, 344 ; proportion 
of sexes amongst the illegitimate, 
377 ; different complexion of 
male and female negroes, 847 ; 
secondaiy sexual cliaracters of, 
846 ; primeval condition of, 906 
Mandans, correlation of colour and 
texture of hair in the, 306 


Mandible, left, enlarged in the 
male of Taphroderes distortm^ 
425 

Mandibles, use of the, in Ammo- 
phila^ 423 j large, of Corydalis 
coniutus^ 423 ; large, of male 
Lucanus elaphus^ 423 

Mandrill, number of caudal vertebrae 
in the, 87 ; colours of the male, 
822, 825, 840 

Mantegazza, Prof,, on last molar 
teeth of man, 29 ; bright colours 
ill male animals, 346 ; on the 
ornaments of savages, 873, et 
seq. ; on the bcardlessness of the 
New Zealanders, 885 ; on the 
exaggerafioii of natural characters 
by man, 887 

Mantell, W. , on the engrossment of 
pretty girls by the New Zealand 
chiefs, 908 

Mantis^ pugnacity of s])ccics of, 443 

Maories, mortality of, 286 ; infan- 
ticide and proportion of sexes, 
394 ; distaste for hairiness 
amongst men, 885 

Marcus Aurelius, on the origin of 
the moral sense, 149 ; on the in- 
fluence of habitual thoughts, 188 

Mareca penelope^ 632 

Marks, retained throughout groups 
of birds, 651 

Marriage, restraints upon, among 
savages, 66 ; influence of, upon 
morals, 182 ; influence of, on 
mortality, 214 ; development of, 
899 

Marriages, early, 212 et scq. ; com- 
munal, 895, 898 

Marshall, Dr. W. , protuberances on 
birds’ heads, 363, 585 ; on the 
moulting of birds, 598 j advan- 
tage to older birds of paradise, 
740 

, Col., interbreeding amongst 

Todas, 293 ; infanticide and pro- 
portidA of sexes with Todas, 393 ; 
choice of husband amongst Todas, 
905 

, Mr., on t>ie brain of a Bush- 

woman, 259 

Marsupials, 243', development of 
the nictitating membrane in, 
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*24 ; utorus of, 56 ; possession 
of nipples by, ‘251 ; their origin 
from Moiiotrciiiata, 255 ; abdo- 
minal sacs of, 320 ; relative size 
of the sexes of, 787 ; coloui-s of, 
811 

Marsupium, rudimentary in male 
marsupials, 249 

Martin, W. 0. L., on alarm mani- 
fested by an orang at the siglit of 
a turtle, 110 ; on the hair in 
HylohatcSy 234 ; on a female 
American deer, 785 ; on the 
voice of Ilylobales agilis, 805 ; 
on SemnopitJiecm iiemaius^ 843 
on the beards of the inhabi- 
tants of St. Kilda, 852 
Martins deserting their young, 
165 

, C., on death caused by iiiflam- 

matioii of the vermiform append- 
age, 30 

Mastoid processes in man and apes, 
79 

Maudsley, Dr., on the influence of 
the sense of smell in man, 21) ; 
on idiots smelling their food, 
54; on Laura Dridgman, 134; 
on the development of the vocal 
organs, 136 ; moral sense failing 
in incipient madness, 190 : 
change of mental iaculti«'s at 
puberty in man, 860 
Maytn-s, W. IL, on 1 1 ui domestication 
of the goldfish in China, .525 
Mayhew, E., on the affection be- 
tween individuals of diil'erent 
sexes in the dog, 798 
Maynard, C. J on the sexes of Chry- 
semys picta, 537 

Meckel, on correlated variation of 
the muscles of the arm and l<'g, 
65 

Medieiues, effect jiroduccd by, the 
same in man and in monkeys, 9 
Medusae^ bright colours of some, 
401 

Megalithie structures, provaieiico 

of, 277 

Megapicus m/w3?'iW)’.^sexual dilference 
of colour in, 698 

Magnsoma, large ^izc of males of, 
428 


Meigs, Dr. A., on variation in the 
skulls of the natives of America, 
30 

Meinecke, on tlie numcriiial propor- 
tion of tin* sexes in biitter!li(‘.s, 
386 

Melanesians, decrease of, 288 
Meldola, Mr., colours and marriage 
flight of Colias and Vieris^ 489 
Meliphagidic, Australian, nidifica- 
tion of, 692 

d/c/mg secondary sexual ehariicters 
of, 412 

Meloc^ difference of colour in the 
sexes of a species of, 452 
Meninou, young, 261 
Memory, manifestations of, in ani- 
mals, 112 

Mental characters, difference of, in 
different races of men, 260 

faculties, divoisity of, in the 

same race of men, 40; inlu rit- 
ance of, 41 ; variation of, in 
the same species, 40, 100 ; simil- 
arity of the, in dilferent races of 
man, 276; of birds, 625 

powers, dilference of, in the 

two sexes in man, 857 
Menura Alberti^ C19 ; song ol‘, 
567 

mptvha^ 619; long tails of 

both sexes of, 689 
Mergwnber, trachea of the male, 
572 

serrator^ male ])lnmage of, 

599 

Mcrcfus cucullalus^ speeuluni of, 
365 

— vie f ganger, young of, 713 
Melallura, splendid tail-feathers of, 
675 

Mdhoca ichnciiinonideSy largo male 
of, 429 

Meves, M , on the drumniing of the 
snipe, 576 

Mexicans, civilisation of the, not 
foreign, 223 

Meyei', on a convoluted body at the 
extremity of the tail in a Macacus 
and a cat, 33 

, Dr. A., on the copulation of 

Ehryganidjc of distinct species, 
423 
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Muyer, Prof. L., on dnvolopnieiit of 
helix of ear, 21 et seq . ; men’s 
eare more variable than women’s, 
JUo ; antcnine serving as ears, 431 
Migialions of man, effeets of, 71 
MigiMlniy inslinet of Ihrds, 160; 
van juishing the maternal, 165, 
173 

Mill, J. S., on the origin of the 
moral sense, 149; on the 
“greatest happiness prineiple,” 
183 ; on the dilfereiiee of the 
mental powers in the sexes of 
man, 859 
]\Ii Hi pedes, 421 

Milne-Ed wards, H., on the nse of 
enlarged cliel® of the male (Jelasi- 
7nnSj 412 

Mnvaqo lenctirus, sexes and young 
of, 731 
Mimicry, 495 
Mini us po/ff({lottics, 627 
Mind, dilfereiiee of, in man and the 
highest animals, 193 ; similarity 
of t lie, ill different races, 276 
Minnow, proportion of the sexes in 
the, 385 

MiiTor, behaviour of monkeys be- 
fore, 949 

Mirrors, larks attracted by, 630 
Mitchell, Dr., interbreeding in the 
Hebrides, 293 

M it ford, selection of cliildrcn in 
Sparta, 43 

Mivart, St. George, on the reduction 
of organs, 17 ; on the ears of the 
leniuroidea, 22 ; on variability 
of the muscles in leniuroidea, 
61, 71 ; on the caudal vertebnn 
of monkeys, 87 ; on the classifi- 
cation of the primates, 237 ; 
on the oraiig and on man, 237 ; 
on ditbu'cnces in the leniuroidea, 
239 ; on the crest of tin; male 
newt, 533 

Mbbius, Prof., on reasoning powers 
in a pike, 115 

Moc'king-thrush, partial migration 
of, 627 ; young of the, 742 
Modifications, unserviceable, 93 
Moggridge, J. T., on habits of 
spiders, 101 ; on habits of ants, 
227 


Moles, numerical projiortion of the 
sexes in, 381 ; battles of male, 
763 

Mollienesia peienensis, sexual differ- 
ence in, 517 

Mollus(;a, beautiful colours and 
sha])es of, 405 ; absence of sec- 
ondary sexual characters in the, 
403 

Molhiscoida, 246, 403 
MonacaiUhits scopas a.n6. M. Veronii^ 
508 

Monboddo, Lord, on music, 872 
Mongolians, perfection of the senses 
in, 50 

Monkey, iirotecting his keeper from 
a baboon, 158, 169 ; bonnet-, 
232 ; rhesus-, sexual dilfercnce in 
colour of the, 823, 840 ; mous- 
tache-, colours of till', 820 
Monkeys, liability of, to the same 
diseases as man, 9 ; male, recog- 
nition of women by, 11; di- 
\ersity of the mental faenlti(*s in, 
40 ; breaking hard fruits with 
stones, 75; hands of the, 75, 76; 
lia&al caudal vertebne' of, ini- 
liedded in the body, 88 ; revenge 
taken by, 105 ; maternal alfec- 
tion in, 106 ; variability of the 
faculty of attention in, 112; 
American, manifestation of reason 
in, 118 ; using stones and sticks, 
123; imitative faculti(JS of, 133; 
signal-cries of, 133 ; mutual 
kindnesses of, 154 ; sentinels 
posted by, 153; human char- 
acters of, 232 ; American, di- 
rection of the hair on the arms 
of some, 233 ; gi’adation of 
species of, 271 ; beards of, 
811 ; ornamental characteis of, 
837 ; analogy of sexual diller- 
ences of, with those of man, 
849 ; ditferent degrees of diller- 
ence in the sexes of, 854 ; cx- 
}»rcs3ion of emotions by, 871 ; 
generally inonogamoiis habits of, 
900 ; polygamous habits of some, 
900; naked surfaces of, 916; 
courtship of, y48 
Monogamy, not primitive, 222 
Monogenists, 272 
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MonomjrJius pseudacorif stridulation 
of, ‘167 

Moiiotremata, 243 ; development 
of the nictitating membrane in, 
24 ; lactiterous glands of, 250 ; 
connecting mammals with rej)- 
tiles, 2.55 

Monstrosities, analogous, in man 
and lower animals, 44; caused 
by arrest of develoynnent, 53 ; 
correlation of, 65 ; transmission 
of, 267 

Montagu, 0., on the habits of the 
black and red grouse, 33S ; on tlie 
pugnacity of the rutf, 552, 55 1 ; 
on the singing of birds, 563 ; 
on the double moult of tlie mah^ 
y)intail, 599 

Moiitciro, Mr., on Biicorax abyssi- 
'tiicits, 584 

Jlontes de Oca, M., on the pugnacity 
of male Humming-birds, 551 
Munticola cyaimt^ 095 
Monuments, as truces of extinct 
tribes, 281 

Moose, battles of, 764 ; horns of tile, 
an incumbrance, 786 
Moral and instinctive impulses, alli- 
ance of, 170 

faculties, their influence on 

natural selection in man, 195 

rules, distinction between the 

higher and lower, 187 
- — sense, so-called, derived from 
the social instincts, 184 ; oiigiii 
of the, 190 

tendencies, inheritance of, 

190 

Morality, supyiosed to be founded 
in selfishness, 183 ; test of, the 
general welfiire of tlie community, 
185 ; gradual rise of, 191 ; in- 
fluence of a liigli standard of, 
203 

Morgan, L. H., on the beaver, 101 ; 
on the reasoning y)Owers of tlui 
beaver, 114; oti tlie, forcible 
cajitiire of wives, 222 ; on the 
castorcum of the beaver, 807 ; 
maiTiage unknown in primeval 
times, 896 ; on yiolyandry, 901 
Morley, on ti^c apjircciation of 
praise and fear of blame, 220 


Morris, F. 0., on hawks feeding an 
orphan nestling, 624 
Morse, Dr., colours of mollusca, 
406 

Morsclli, E., division of the malar 
bone, 58 

Mortality, comparative, of female 
and male, 333, 376 
Morton on the number of s])ecies of 
man, 270 

Moschkau, Dr. A., on a speaking 
starling, 130 

Mochas inoschi/crua, odoriferous 
organs of, 808 

Afotacillac^ Indian, young of, 715 
Moth, odoriferous, 472 
Moths, 479 ; absence of mouth in 
some males, 321 ; apterous 
female, 321 ; male, yucheusilc 
use of the tarsi by, 323 ; male, 
attracted by females, 388 ; souml 
yiroduced by, 471 ; coloration of, 
482; sexual dillerences of colour 
in, 484 

Mot mot, inheritance of mutilation 
of tail feathers, 90, 921 ; racket- 
shajicd feathers in the tail of 
a, 587 

Moult, double, 706 ; double annual, 
in birds, 591 
Moulting of birds, 738 
Moults, partial, 596 
Mouse, song of, 865 
JMoiistiiche-nionkey, colours of tlie, 
820, 841 

Moustaches, in monkeys, 232 
Mud-turtle, long claws of the male, 
537 

Mnliittoes, yiorsistent fertility of, 
264 ; immunity of, from yelloAv 
fever, 300 

Mule, sterility and strong vitality 
of the, 265 
Mules, lational, 119 
Miillcr, Ford., on tlic Mexicans and 
I’cruvians, 223 

, Fritz, on astomatoub niah^s of 

Tanais, 321 ; on the disayipear- 
anco of spots and strijies in adult 
mammals, 835 : on the ymo por- 
tions of the sexes in some Crus- 
tacea, 392 ; on secondary sexual 
characters in various Crustaceans, 
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40S et seq. ; iiiusical contost Ix*- 
tweuii male Cicadcm, 434 ; mode of 
holding win^ in Castina, 482 ; 
on birds showing a preference for 
certain colours, 486 ; on tin* 
sexual maturity of young amphi 
2 Jod Ci'iisiaeea, 739 
M idler, Hermann , emergence of bees, 
from pupa, 330 ; poltcn-gathor- 
ing of bees, 352 ; proportion of 
s(ixes in bees, 391 ; courting of 
EristaliSy 431 ; colour and sexual 
selection with bees, 449 
, J., on the nictitating mem- 
brane and semilunar fold, 24 
, Max, on the origin of lan- 
guage, 132 ; language im})lies 
]K)wer of general conception, 135 ; 
struggle for life among the words, 
&c., of languages, 138 

, S., on the banteng, 819 ; on 

the colours of i^emnopithecas 
cknisomekis^ 820 

Muntjac-deer, wc^apons of tlie, 784 
MuriCjJ., on the reduction of organs, 
17 ; on the ears of the Lemu- 
roidea, 22 ; on variability of 
the musiilcs in the Lemuroidea, 
61, 71 ; basal caudal vertebric of 
Macacus hrunneus imbedded in 
the body, 88 ; on the manner of 
sitting in short-tailed apes, 89 ; 
on dilferences in the Lemuroidea, 
239 j on the throat-pouch of 
the male bustard, 570 ; on the 
mane of Otaria jubata, 795 ; on 
the sub-orbital pits of llumiiiants, 
808 ; on the colours of tlie sexes 
in Otaria nigresceiLS, 816 
Murray, A., on the Pedicali of 
dilferent races of men, 263 

, T. A., on the fertility of 

Australian W'omen with white 
men, 264 
Mus coninga^ 123 

minvius, sexual dillerenee. in 

the colour of, 815 
Musca vomitoria, 81 
Musdcapa grisola^ 693 

liictuosay 693 

— — rutidlla, breeding in imma- 
ture plumage, 739 
Muscle, ischio-pubic, 61 


Muscles, rudimentary, occurrence 
of, in man, 17 ; variability of 
the, 39 ; effects of use and dis- 
use upon, 47 ; animal -like 
abiionnalities of, in man, 61 ; 
correlated variation of, in tin*, arm 
and leg, 65 ; variability ol‘, in 
the hands and feet, 71 ; of the 
jaws, inlluence of, on the phy- 
siognaniy of the Apes, 80 ; 
ha])itual spasms of, causing modi- 
cations of the hicial bones, 83, of 
the early progenitors of man, 218; 
gn;atcr variability of the, in men 
t ban in women, 344 

Musculus sternalis. Prof. Tunn-r on 
the, 18 

Music, 276 ; of birds, .562 ; dis- 
cordant, love of savages for, 580 ; 
reason of power of perception of 
notes in animals, 865 ; power 
of distinguishing notes, 866 ; 
its connection with priiiujval 
speech, 871 ; different ai)pr(;- 
ciation of, by diffei-ent peo])lcs, 
■t^68 ; origin of, 867, 872 ; effects 
of, 870 

Musical cadeiujcs, perception of, by 
animals, 866 ; powers of man, 
861 etseq. 

Musk-deer, canine teeth of male, 
766, 784 ; male, odorifeious organs 
of the, 808 ; winter change of 
the, 828 

Musk-duck, Australian, 549 ; large 
size of male, 554 ; of Guiana, 
pugnacity of the male, 554 

Musk-ox, horns of, 771 

Musk-rat, protective resemblance 
of the, to a clod of earth, 827 

Musophagm, colours and niditice- 
tion of the, 694 ; both sexes of, 
equally brilliant, 701 

Mussels opened by monkeys, 75 

Mustclaf winter ohange of two 
s])ccies of, 828 

Musters,^ Capt. , on Rhea Darwiniiy 
731 ; marriages amongst Pata- 
gonians, 912 

Mutilations, hepling of, 10 ; in- 
heritance of, 90 

MutilUi europceoy strid illation of, 
450 
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Miitillidfe, absence of oc(‘]li hi 
female, 422 

Mycetes caraya, polygamous, 335 ; 
vocal organs of, 805 ; beard of, 
811 ; sexual differences of colour 
in, 819 ; voice of, 864 

smicMlns, sexual differences of 

colour in, 820 
Myriapoda, 421 

N 

Nagcli, on the inlhienee of natural 
selefition on plants, 91 ; on the 
gradation of species of i)lanis, 271 
Nails, coloured yellow or purple in 
part of Africa, 874 
• Nai whal, tusks of the, 766, 774 
Nasal cavities, larg(3 size of, in 
American aborigines, 50 
Nascent organs, 16 
Nathusius, H. von, on the imj)roved 
breeds of pigs, 274 ; male domes- 
ticated animals more variable 
than females, 344 ; liorns of cas- 
trated sheep, 773 ; on the breea- 
ing of domestic animals, 909 
Natural sel(;ction, its effects on the 
early progenitors of man, 71 ; 
inilueiice of, on man, 90, 94 ; 
limitation of the ])rinciplo, 92 ; 
influence of, on social animals, 
94 ; Mr Wallace on the liniitalioii 
of, by the intluence of the mental 
faculties in man, 195 ; influence 
of, in the progress of the United 
States, 218 ; in relation to sex, 
399 

Natural and sexual selection con- 
trasted, 349 

Naulettc, jaw from, largo size of 
the canines in, 60 
Neanderthal skull, capacity of the, 
82 

Neck, proportion of, in soldi ei-s and 
sailors, 48 

Xecrophorus^ stridulation, »of, 162 
466 

Nectar inia, yowwy, of, 714 
Nectariniocy moulti.iig of tlu;, 597 ; 

nidilication of, 692 
Negro, resemblance of a, to Kuio- 
peans in mental characters, 276 


Negro-women, tlieir kindness to 
Mungo Park, 181 

Negroes, Caucasian features in, 
259 ; character of, 260 ; lice of, 
263 ; fertility of, when crossed 
with other races, 265 ; blackness 
of, 264, 268 ; vaiiability of, 269, 
270; immunity of, from yellow 
fever, 300; difference of, from 
Americans, 305 ; disfigurenumts 
of the, 825 ; colour of now-born 
children of, 848 ; comparaLivo 
beardlessncss of, 852 ; readily 
become musicians, 868 ; a]>]H'ccia- 
tion of beauty of tlieir women 
by, 879, 880, 882 ; idea of beauty 
among, 886 ; eouipression of the 
nose by some, 888 
Ncmertians, colours of, 407 
Neolithic period, 223 
Neomorpha, sexual ditterence of the. 
beak in, 551 

Nephila, size of male, 420 
Nests, niad<? by lishes, 528 ; di'- 
eoration of, liy Humming-birds, 
630 

Ncumeister, on a change of colour 
in pigeons after several moult- 
ings, 367 

Ncuration, difference of, in the two 
sexes of some butterflies and hy- 
meno])tcra, 426 
Neuroptera, 391, 444 
NeuroUiemh, dimorphism in, 446 
New Zealand, expeetation by the 
natives of, of their extinction, 
297 ; practice of tattooing in, 
878 ; aversion of natives of, to 
haira 07i the face, 885 ; pretty 
girls engross«‘d by the chiefs in, 
<♦08 

Newton, A., on the throat -pouch of 
the male bustard, 570 ; on Hk' 
differences between the females of 
two species of Ojiynutus, 717 ; 
on the habits of the Fhalarope^ 
dotterel, and godwit, 729 
Newts, 532 

Nicholson, Dr., on the non-immu- 
nity of daik Europeans fiom 
yellow fever, 302 
Nictitating membrane, 24, 248 
Nidification’ of fishes, 528 ; rela- 
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tion of, to colour, 690, 695 ; of 
British birds, 692 
Night-heron, cries of the, 663 
Nightingale, arrival of the male 
before the female, 327 ; object of 
the song of the, 564 
Nightingales, new mates found by, 
622 

Nightjar, selection of a mate by 
the female, 634 ; Australian, 
sexes of, 731 ; coloration of the, 
748 

N ightjars, noise made by some male, 
with their wings, 574 ; elongated 
feathers in, 586, 613 
Nilgliau, sexual dilforencos of colour 
in the, 816 

Nilsson, P^of., on the resemblance 
of stone arrow-heads IVorn various 
places, 277 ; on the development 
of the horns of the reindeer, 361 
Nipples, absence of, in Monotre- 
mata, 250 

Nitsehe, Dr., ear of foetal orang, 
23 

Nitzsch, C. L., on the down of 
birds, 594 

Noctuoe, brightly-coloured beneath, 
483 

Noctiiidaj, coloration of, 480 
Nomadic habits, unfavourable to 
human progress, 204 
Nordmann, A., on Tttrao uroyallo- 
iiies, 617 

Norfolk Island, half-breeds on, 295 
Norway, numerical proportion of 
male and female births in, 375 
Nose, resemblance of, in man and 
the apes, 236 ; piercing and 
ornameniation of the, 876 ; 
very Hat, not admired in negroes, 

887 ; flattening of the, 888 
Nott and Gliddon, on the features 

of Ramoses II., 261 ; on the 
features of Amunoph III., 261 ; 
on skulls from Brazilian caves, 
261 ; on the immunity of negroes 
and mulattoes from yellow fever, 
300 ; on the deformation of the 
skull among American tribes, 

888 

Novara, voyage of the, suicide in 
New Zealand, 179 


N udibranch Mollusca, bright colours 
of, 403 

Numerals, Roman, 222 
Nunemaya, natives of, bearded, 853 
Nuthatch, of Japan, intelligence of, 
625; Indian, 743 

0 

Obedience, value of, 200 
Observation, powers of, possoss(Ml 
by birds, 627 

Occupations, sometimes a cause of 
diminished stature, 45 ; effect 
of, upon the proportions of the 
body, 45 

Ocelli, absence of, in female Mutil- 
lidffi, 422 

of birds, formation and vari- 
ability of the, 6.52 
Ocelot, sexual differences in the 
colouring of the, 815 
Oq/haps lophoteSy 612 
Odonata, 391 

Odonestis potatoriay sexual differ- 
ence of colour in, 484 
Odour, correlation of,* with colour 
of skin, 306 ; of moths, 472 ; 
emitted by snakes in the breed- 
ing season, 539 ; of mammals, 
807 

(Ecanthus nivalis^ difference of 
colour in the sexes of, 444 

pelluciduSy 444 

Ogle, Dr. W., relation between col- 
our and power of smell, 25 
Oidemiay 749 

Oliver, on sounds produced by 
Pirrulia striatay 469 
Omaloplia hrunneay stridulation of, 
465 

Owitis furdfeVy processes of anterior 
femora of the male, and on the 
head and thorax of the female, 
456, 457 

OnthophaguSy 455 

r^ngifeTy sexual differences of, 

454 ; variations in the horns of 
the male, 455 



Opossum, wide fange of, in America, 
262 
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Optic nerve, atrophy of the, caused 
by destriietion of the eye, 47 
Oraiif^-Outan, 8.^4 ; Bisehotf on the 
agrcenient of the brain of tlio, 
with that of man, 8; adult age 
of the, 11 ; cars of the, 20 ; 
veriuiforin appendage of, 30 ; 
hands of the, 75 ; absence of 
mastoid processes in the, 79 ; 
platforms built by the, 100 ; 
alarmed at the sight of a turtle, 
110; using a stick as a lever, 
124; using missiles, 125; using 
the leaves of the Famianm as a 
night covering, 126 ; direction 
of the hair on the arms of the, 
233 ; its aberrant charactci-s, 
237 ; supposed evolution of the, 
274 ; voice of the, 804 ; mono- 
gamous habits of the, 900 ; male, 
beard of the, 811 

Oranges, treatment of, by monkeys, 

75 

Orange-tip butterfly, 473, 478, 
479 

Orchestia Daninniiy dimorphism »f 
males of, 412 

Tacuratinga^ limbs of, 411, 

417 

Ordeal, trial by, 146 
Oreas Cannae colours of, 817 

Derbianus, colours of, 817, 829 

Organs, prehensile, 323 ; utiliscil 
for new purposes, 869 
Organic scale, von Baer’s definition i 
of progress in, 253 ; 

Orioles, nidiiication of, 691 j 

Oriolus, species of, breeding in im- | 
mature plumage, 739 ! 

melanoceyhaluSy coloration of 

the sexes in, 702 

Ornaments, prevalence of similar, 
277 ; of male birds, 561 ; fond- 
ness of savages for, 873 j 

Ornamental characters, equal trans- j 
mission of, to both sexes, in 
mammals, 827 ; of monkeys, 
837 

Oriiithoptera crossiiSy 386 
OrnithoryrwhuSj 241 ; reptilian 
tendency of, 24^ ; spur of the 
male, 767 ^ 

Orocetes erythrogaJtray young of, 743 


Orrony, Grotto of, 31 
Orsodaoia atrn, dilfi'ience of colour 
in the sexes of, 452 

ruJicolliSj 452 

Orthoptcra, 434 ; metamorphosis 
of, 365 ; stridulatiiig apparatus 
of, 435, 442 ; ctilours of, 443 ; 
rudimentary stridulatiiig organs 
in female, 442 ; stridulation of 
the, and Homoptera, discussed, 
443 

Ortygurnis gularis^ pugnacity of the 
male, 556 

Oryeles^ stridulation of, 465 ; sexual 
dilferences in the stridulant 
organs of, 467 

Oryx kucoryXf use of tlie horns of, 
777, 783, 790 

Osphmntcr rv/us, sexual difference 
in the colour of, 814 
Ostiich, Africiiu, sexes and incuba- 
tion of the, 729 

Ostriches, stripes of young, 708 
Otar id jubata^ niano of the male, 

nigrescenSf difference in the 

coloration of the sexes of, 816 
Otis bengalemi% lovc-antics of the 
male, 581 

tarda, throat-poucli of the 

male, 570 ; polygamous, 339 
Ou/.el, ring-, colours and nidifica- 
tioii of the, 694 

, water-, singing in the au- 
tumn, 566 ; colours and iiidifica- 
tion of the, 694 

Ovibos moschatus, horns of, 771 
Ovipositor of insects, 320 
Or in c.ycloceros, mode of ligliting of, 
775, 783 

Ovule of man, 12 

Owen, Prof., on the Corpoiu Wolf- 
tiana, 13 ; on tho great toe in 
man, 13; on the nictitating 
membrane and semilunar fold, 
21 ; oil the development of the 
posterior molars in different 
races of man, 28 ; on the length 
• of tlie ccecum in the Koala, 29 ; 
on the coccygeal vertebra*, 33 ; 
on rudimentary structures be- 
longing to the rej)roductive sys- 
tem, 34 ; on abnormal coiidi* 
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tiona of the humau uterus, 67 ; 
on the number of digits in the 
Ichthyopteiygia, 55 ; on the 
canine teeth in nian, 59 ; on the 
walking of the chimpanzee and 
orang, 75; on the mastoid pro- 
cesses in the higher apes, 79 ; 
on the hairiness of elephants in 
elevated districts, 85 ; on the 
caudal vertebr® of monkeys, 
87 ; classification of mammalia, 
228 ; on the hair in monkeys, 
232 ; on the piscine affinities of 
the Ichthyosaurians, 245 ; on 
polygamy and monogamy among 
the antelopes, 335 ; on the honis 
of Antilocapra americanay 362; 
on the musky odour of crocodiles 
during the breeding season, 538 ; 
on the scent 'glands of snakes, 
539 ; on the Dugong, Cachalot,and 
Omithorhynohusy 766, 767 ; on 
tlie antlers of the red deer, 779 ; 
on the dentition of the Camelidfc, 
784 ; on the horns of the Irish 
elk, 786 ; on the voice of the 
giraffe, porcupine, and stag, 
802 ; on tlie laryngeal sac of tlie 
gorilla and orang, 804 ; on the 
odoriferous glands of mammals, 
807, 808 ; on the effects of 
emasciilatioji on the vocal organs 
of men, 861 ; on the voice of 
Hylobates agilt% 864 ; on Ame- 
rican monogamous monkeys, 
900 

Owls, white, new mates found by, 
622 

Oxynotus^ difference of the females 
of two species of, 7l7 

P. 

Pachyderniata, 336 
Pachytylus viigratorius, 435 
Paget, on the abnormal develop- 
ment of hairs in man, 26 ; on 
the thickness of the skin on the 
soles of the feet of infants, 49 * 
Pagurus, carrying the female, 412 
Painting, pleasure of savages in, 
276 

PaldemoTiy chelte of a species of, 411 


Palceornis^ sexual differences of co- 
lour in, 753 

javaniciLSy colour of beak of, 

703 

rosa^ young of, 713 

Palamedea cornuta^ spurs on the 
wings, 658, 559 
Paleolithic period, 223 
Palestine, habits of the chaffinch in, 
383 

Pallas, on the perfection of the 
senses in the Mongolians, 50 ; 
on the want of connexion be- 
tween climate and the colour of 
the skin, 298 ; on the poly- 
gamous habits of Antilope Saiga ^ 
335 ; on the lighter colour of 
horses and cattle in winter in 
Siberia, 354 j on the tusks of 
the musk-deer, 784, 785 ; on 
the odoriferous glands of mam- 
mals, 807 ; on the odoriferous 
glands of the musk-deer, 809; 
on winter changes of colour in 
mammals, 828 ; on the ideal of 
• female beauty in North China, 
880 

Palmaris accessorius^ muscle varia- 
tions of the, 40 
Pampas, hoises of the, 280 
Pangenesis, hypothesis of, 352, 
356 

Panniculus carnosiis, 17 
Paiisch, on the brain of a foetal 
Cebus apeUttf 317 

PapiliOf proportion of the sexes in 
North American species of, 386 ; 
sexual differences of colouring in 
species of, 474 ; coloration of the 
wings in species of, 478 
Papilio ascanmsy 474 
Sesostris and Chihlrence^ varia- 
bility of, 490 

TiirnuSj 386 

Papilionidae, variability in the, 490 
Papuans, line of separation between 
the, and the Malays, 262 ; beards 
.of the, 852 ; teeth of, 876 

and Malays, contrast in char- 

actera of, 260 ^ 

Paradise, Birds of, 618, 705 ; sup- 
posed by Lesscyi to be polygam- 
ous, 338 ; rattling of their quills 
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by, 573 ; racket-shaped feathers 
in, 687 ; sexual differences in 
colour of, 589 ; decomposed 
feathers in, 587, 614 ; display of 
pliiniage by the male, 603 ; 
sexual differences in colour of, 
749 

Paradisea apoda, barbless feathers 
in the tail of, 587 ; plumage of, 
589 ; and P. papuma^ 587, 688 ; 
divergence of the females of, 717 ; 
increase of beauty with age, 740 

papuana, plumage of, 717 

Paraguay, Indians of, eradication 
of eyebrows and eyelashes by, 
884 

Parallelism of de-velojmu'iit of spe- 
cies and languages, 1 38 
' Parasites, on man and animals, 10 ; 
as evidence of specific identity 
or distinctness, 263 ; immunity 
from, correlated with colour, 299 
Parental feeling in earwigs, star- 
fishes, and spiders, 162 ; affec- 
tion, partly a result of natural 
selection, 161 

Parents, age of, influence upon sex 
of offspiing, 378 

Pariiiic, sexual difference of colour 
in, 698 

Park, Mungo, negro- women teach- 
ing their children to love the 
truth, 181 ; his treatment l)y 
the negi’o-women, 180, 857 ; on 
negro opinions of the aj)pearancc 
of white men, 882 
Parker, Mr., no bird or re[)tile in 
line of mammalian descent, 244 
Parrakeet, young of, 703, 735 ; 
Australian, variation in the colour 
of the thighs of a male, 646 
Parrot, racket-shaped feathers in 
the tail of a, 686 ; instance of 
benevolence in a, 627 
Parrots, change of colour in, 91 ; 
imitative faculties of, 110 ; living 
in triplets, 624 ; affection of, 
627 ; colours and nidification of 
the, 694, 697, 698 ; immature 
plumage of the, 712; colours of, 
746 ; sexual ditteiljncos of colour 
ill, 753 ; musical powera of, 
869 


Paillienogonesis in the Tenthre- 
dinse, 390 ; in Cynipidae, 390 ; 
in Crustacea, 392 

Partridge, monogamous, 338 ; pro- 
portion of the sexes in the, 882 ; 
Indian, 656 ; female, 719 

“ dances,” 580, 617 

Partridges, living in tri})lets, 623 ; 
spring coveys of male, 624 ; 
distinguishing person.s, 628 
Pams cosruleus, 698 
Passer, sexes and young of, 737 

hrachydactylus, 7'37 

domesticus, 693, 737 

montanus, 693, 737 

Patagonians, self-sacilfioe by, 170; 
marriages of, 912 

Pattemon, Mr., on the Agrionidir, 
446 

Patteson, Bisho]), decrease of Me- 
lanesians, 288 
Paulistas of Brazil, 269 
Pavo cristatus, 364, 656 

muticus, 364, 656 ; j) 08 sesi 3 ion 

of spurs by the female, 557, 685 

nigripennis, 639 

Payaguas Indians, thin legs and 
thick arms of the, 48 
Payan, Mr., on the jiroportion of* 
the sexes in sheep, 381 
Peacock, polygamous, 338 ; sexual 
characters of, 364 ; pugnacity 
of the, 557 ; Javan, possessing 
spurs, 557 ; rattling of the quills 
by, 573 ; elongated tail-coverts of 
the, 585, 613 ; love of display of 
the, 600, 658 ; ocellated spots of 
the, 656 ; inconvenience of long 
tail of the, to the female, 676, 
687, 688 ; continued increase of 
beauty of the, 740 

butterfly, 478 

Peafowl, preference of females for a 
particular male, 638 ; first ad- 
vances made by the female, 640 
Pediculi of domestic animals and 
man, 263 

Pedigree of man, 255 
Pedionomus torquatus, sexes of, 
726 

Peel, J., on horned sheep, 771 
Peewit, wing- tubercles of the male, 
558 
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Pelagic animals, transparency of, 
402 

Pelccanus erythrorhynchiLSj horny 
crest on the beak of the male, 
during the breeding season, 594 

otwcrotaluSf spi-i ng plumage of, 

599 

Pelel^, an African ornament, 877 
Pelican, blind, fed by his com- 
panions, 156 ; young, guided by 
old birds, 156 ; pugnacity of the 
male, 554 

Pelicans, fishing in concert, 154 
Pelohius Uermanni^ stridulation of, 
464, 466 

Pelvis, alteration of, to suit the 
erect attitude of man, 79 ; ditfer- 
ences of the, in the sexes of man, 
847 

Penelope nigra^ sound produced by 
the male, 577 

Pennant, on the battles of seals, 
764; on the bladder-nose seal, 807 
Penthe, antennal cushions of the 
male, 425 

Perch, brightness of male, during 
breeding season, 520 
Peregrine falcon, now mate found 
• by, 621 

P(3riod of variability, relation of, to 
sexual selection, 370 
Periodicity, vital. Dr Laycock on, 
10 

Periods, lunar, followed by fuiu;- 
tions in man and animals, 10, 
254 . 

of life, inheritance at corre- 
sponding, 353, 358 
Perisorcus canadensis, young of, 
735 

Peritrichia, difference of colour in 
the sexes of a species of, 452 
Periwinkle, 404 
Pernis cristata, 616 
Perrier, M., on sexual selection, 
323 ; on bees, 450 
Perseverance, a characteristic of 
man, 859 

Persians, said to be improved by 
intermixture with Geoigiaiis and 
Circassians, 894 

Personnat, M. ,on Yamamai^ 

387 


Peruvians, civilisation of the, not 
foreign, 223 
Petrels, colours of, 753 
Peirocincla cyanea, young of, 743 
Petrocossyphus^ 704 
Petronia^ 737 

Pfeiffer, Ida, on Javan ideas of 
beauty, 883 

Phacochoecas athiopicus, tusks and 
pads of, 793 

Phalanger, Vulpine, black varieties 
of the, 823 

Phalarop us f u I icarius 728 

hyperhoreus, 728 

PhanoenSy 457 

camifeXy variation of the 

horns of the male, 455 

sexual differences of, 454 

lancifety 453 * 

PJmseolarclus cinereuSy taste for 
rum and tobacco, 9 
Phasg(y>iuraviridissi7nay3tnd.\i[iitioii 
of, ‘437, 438 

Phasianus Scemmerringiiy 679 

versicolor y 603 

— Wallichiiy 609, 720 
Pheasant, polygamous, 338 ; and 
black gi’ousc, hybrids of, 631 ; 
production of hybrids with the 
common fowl, 641 ; immature 
plumage of the, 712 

, Amherat, display of, 603 

, Argus, 585, 705; display of 

plumage by the male, 605 ; o(!(‘l- 
lated spots of the, 654, 661 ; 
gradation of characters in the, 
662, 663 

, Jilood-, 557 

, Cheer, 609, 720 

, Eared, 364, 609, 720 ; length 

of the tail in the, 688 ; sexes 
alike in the, 702 

, Fire-backed, possessing spurs, 

557 

— — , Golden, display of plumage; 
by the male, 603 ; ago of mature 
plun|^go in the, 738 ; sex of 
young, ascertained by pulling out 
head-feathers, 738 

, Kalij, drumming of the male, 

574, 714 • 

, Reeve’s, length of the tail in, 

689 * 
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’heasant, Silver, triumphant male, 
deposed on account of spoiled plu- 
mage, 639 ; sexual coloration of 
the, 751 

— , Soemmeriing's, 678, 689 
— , Tragopan, 684 ; display of 
plumage by the male, 605 ; 
marking of the sexes of the, 
653 

‘lieasauts, period of acquisition of 
male cliaracters in the family of 
the, 364 ; proportion of sexes in 
chicks of, 382 ; length of the 
tail in, 678, 687, 688 
liilters, worn by women, 880 
^hoca groenlandica^ sexual diller- 
eiice in the coloration of, 816 
^hoanicura ruticilla, 622 
‘hosphorescence of insects, 426 
•hryganidffi, copulation of distinct 
species of, 423 
Viryniscus nigi'icans, 534 
•hysical inferiority, sui)posed, of 
man, 96 

’ickering, on the number of species 
of man, 270 

•icton, J. A., on the soul of man, 
937 

Hcios auratus, 554 

nnajor^ 612 

Heris, 478, 489 

’igeon, female, deserting a weak- 
ened mate, 330 ; carrier, late 
development of tlic wattle in, 
367 ; pouter, late development of 
the crop in, 367 ; domestic, 
breeds and sub-breeds of, 701 
’igeous, nestling, fed by the secre- 
tion of the crop of both parents, 
252 ; changes of plumage in, 
354 ; transmission of sexual pecu- 
liarities in, 356; Belgian, with 
black-streaked males, 357, 367, 
679 ; changing colour after 
several nioultings, 367 ; nume- 
rical proportion of the sexes in, 
382; cooing of, 572 ; varia- 
tions in plumage of, 589 ; dis- 
play of plumage by male, 612 ; 
local memory of. 626 ; anti- 
pathy of female, to certain males, 
637 ; pairing of^ 638 ; profli- 
gate male and^ female, 638 ; 

3 


wing-bars and tail-featliers of, 
652 ; supposititious breed of, 
677 ; pouter and carrier, peculi- 
arities of, predominant in males, 
680 ; nidificatioii of, 691 ; Aus- 
tralian, 699 ; immatun^ plumage; 
of the. 712 

Pigs, origin of the improved breeds 
of, 274 ; numerical proportion 
of the sexes in, 381 ; stiipes of 
young, 708, 833 ; tusks of ini- 
ocene, 794 ; sexual preference 
shewn by, 801 

Pike, American, brilliant colours of 
the male, during the breeding 
season, 521 

, reasoning powers of, 115 ; 

male, devoured by females, 384 
Pike, L. 0., on the ]>Hychical ele- 
ments of religion, 146 
Pinielia striata^ sounds produced by 
the female, 469 
Piiiel, hairiness in idiots, 54 
Pintail, drake, plumage of, 699 ; 
pairing with a wild duck, 633 

Duck, pairing with a widgeon, 

632 

Pipe-fish, filamentous, 527 ; mar- 
supial receptacles of the male, 
630 

Pipits, moulting of the, 597 
PiprUy modified s(;condary wung- 
feathers of male, 578 

d€lwiom.y 578, 579 

Pirates stridulus, stridulation of, 
432 

Pitcairn island, half-breeds on, 295 
Pitlucia, leuc.ocep1tAilay sexual ditfer- 
ciices of colour in, 820 

katanas, beard of, 811, 812 ; 

resemblance of, to a negro, 922 
Pits, siiborbital, of Ituniiiiants, 808 
Pittidae, nidificatioii of, 691 
Placentata, 243 
Plagiostornous fishes, 507 
Plain- wanderer, Australian, 726 
PlaJiarifCy briglit colours of some, 
401 

Plantain-eatei'S, colours and nidill- 
cation of the, 694 ; both sexes 
of, equally brilliant, 701 
Plants, cultivated, more fertile than 
wild, 67 ; Niigeli, on natural 

T 
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selection in, 91 ; male flowers 
of, mature before the female, 
327 : phenomena of fertilisation 
in, 343 

VlalaXta^ 572 ; change of plumage 
in, 703 

Plaiyhlemus^ 444 
Platycercm young of, 735 
Platyphyllum concavum^ 435, 439 
Platyrrhine monkeys, 236 
Platysma my aides, 17 
PltcosUmus, head-tentacles of the 
males of a species of, 519 

barbatus, peculiar beard of the 

male, 518 

Plectropterus gambensis, spurred 
wings of, 658 
Ploceus, 666, 674, 618 
Plovera, wing-spurs of, 658 ; double 
moult in, 594, 597 
Plumage, changes of, inheritance 
of, by fowls, 353 j tendency to 
analogous variation in, 687 ; 
display of, by male birds, 600, 
611 ; changes of, in relation to 
season, 704; immature, of birds, 
708, 709 ; colour of, in relation 
to protection, 746 
Plumes on the head in birds, differ- 
ence of, in the sexes, 687 
Pneumora, structure of, 440 
Podica, sexual difference in the 
colour of the irides, 649 
Pooppig, on the contact of civilized 
and savage races, 283 
Poison,avoidance of, by aiumals,121 
Poisonous fmits and herbs avoided 
by animals 101 

Poisons, immunity from, coiTelated 
with colour, 300 

Polish fowls, origin of the crest in, 
356 

Pollen and van Dam, on the coloura 
of Lemur macaco, 819 
Polyandry, 904 ; in certain Cy- 
prinidae, 386 ; among the Ela- 
teridap, 390 

Polydactylism in man, 65 
Polygamy, influence of, upon sexual 
selection, 334 ; superinduced by 
domestication, 339 ; supposed 
increase of female births by, 
378 ; in the stickleback, 509 


Polygenists, 272 

Polynesia, prevalence of infanticide 
in, 902 

Polynesians, wide geographical 
range of, 43 ; difference of sta- 
ture among the, 46 ; crosses of, 
269 ; variability of, 269 ; he- 
terogeneity of tlie, 298; aver- 
sion of, to hairs on the face, 885 
Polyplectron, number of spurs in, 
567 ; display of plumage by the 
male, 606 ; gradation of charac- 
ters in, 657 ; female of, 718 

chwquis, 604, 658 

Hardwickii, 658 

mcUacceTise, 669, 660 

Polypledron Napoleonis, 658, 660 
Polyzoa, 403 
Poinotis, 629 
Pvntoporeia affi/nis, 409 
Porcupine, mute, except in the 
rutting season, 802 
Pores, excretoiy, numerical rela- 
tion, of, to the hairs in sheep, 
306 

Porpitm, bright colours of some, 
401 

Portax picta, dorsal crest and 
throat - tuft of, 810 ; sexual 
differences of colour in, 816, 
818, 829 

Portunus puber, pugnacity of, 414 
Potamoclioeriis penicillcUus, tusks 
and facial knobs of tho, 794 
Pouchet, G., the relation of instinct 
to intelligence, 101 ; on the in- 
stincts of ants, 227; on the 
caves of Abou-Siinbcl, 261 ; on 
tho immunity of negroes from 
yellow fever, 300 ; change of 
colour in fishes, 527 
Pouter pigeon, late development of 
the largo crop in, 367 
Powell, Dr., on stridulation, 433 
Power, Dr., on tho dilferent colours 
of the sexes in a species of Squilla, 
416 

Powy^ Mr., on the habits of the 
challinch in Corfu, 383 
Pre-eminence of man, 72 
Preference fc^ males by female 
birds, 631, 641 ; shewn by mam- 
mals, in pairing, 796 
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Prehensile organs, 323 
Freshytis entellv>8y fighting of the 
male, 855 

Preyer, Dr., on function of shell 
of ear, 20 ; on supernumerary 
mammae in women, 64 
Prichard, on the difference of 
stature among the Polynesians, 
46 ; on the connection betwei^u 
the breadth of the skull in the 
Mongolians and the perfection of 
their senses, 50 ; on the capacity 
of British skulls of different ages, 
82 ; on the flattened heads of 
the Colombian savages, 875 ; on 
Siamese notions of beauty, 881 ; 
on the beardleasness of the Sia- 
mese, 885 ; on the defonnation 
of the head among American 
tribes and the natives of Arakhan, 
888 

Primary sexual organs, 319 
Primates, 230, 317 j sexual differ- 
ences of colour in, 819 
Primogeniture, evils of, 208 
Prionidse, difference of the sexes jp 
colour, 462 

Vroctotretus muUimactdatus^ 548 

tennis^ sexual difference in the 

colour of, 647 
Profligacy, 211 

Progenitors, early, of man, 248 
Progress, not the normal rule in 
human society, 204 ; elements of, 
217 

Prong-horn antelope, horns of, 362 
Proportions, difference of, in dis- 
tinct races, 259 

Protective colouring in butterflies, 
477 ; in lizards, 548 ; in birds, 
722, 746 ; in mammals, 827 

nature of the dull colouring 

of female Lepidoptera, 492, 493, 
497 

resemblances in fishes, 527 

Protozoa, absence of secondary 
sexual characters in, 400 
Pniner-Bey, on the occurfence of 
the supra-condyloid foramen in 
the humenis of man, 32 ; on the 
colour of negro infents, 848 
Pmssia, numerical proportion of 
male and feraale^irths in, 375 


Psocus^ proportions of the sexes in, , 
391 

Ptarmigan, monogamous, 838 ; sum- 
mer and winter plumage of the, 
695, 697 ; nuptial assemblages of, 
619 ; triple moult of the, 705 ; 
protective coloration of, 723 

Puff-birds, colours and nidification 
of the, 694 

Pugnacity of fine-plurnaged male 
l>irds, 609 

Pumas, stripes of young, 708 

Puppies learning from cats to clean 
their faces. 111 

Pycfiionotus hceTnorrhmis^ pugnacity 
of the male, 552 ; display of under 
tail coverts by the male, 512 

Pyranga cestiva^ male aiding in in- 
cubation, 590 ; male characters 
in female of, 704 

Pyrodes^ difference of the sexes in 
colour, 452 

Q 

Quadinimana, hands of, 75 ; differ- 
ences between man and the, 231 ; 
sexual differences of colour in, 
819; ornamental characters of, 
837 ; analogy of sexual differences 
of, with those of man, 846 ; 
fighting of males for the females, 
855 ; monogamous habits of, 900 ; 
beards of the, 919 

Quain, R., on the variation of the 
muscles in man, 39 

Qnatrefages, A. de, on the occur- 
rence of a rudimentary tail in 
man, 32 ; on variability, 44 ; on 
the moral sense as a distinction 
between man and animals, 148 ; 
(uvilised men stronger than 
savages, 209 ; on the fertility of 
Australian women with white 
men, 264 ; on the Paulistas of 
Brazil, 268 ; on the evolution of 
the breeds of cattle, 274 ; on the 
Jews, 299 ; on the liability of 
ne^oes to tropical fevers after 
residence in a cold climate, 300 ; 
on the difference between field- 
and house-slaves, 304 ; on the 
influence of climate on colour, 
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304 ; colours of annelids, 408 ; 
on the Ainos, 852 ; on the women 
of San Giuliano, 895 
Quechua, see Quichua 
QuerquMula acuta^ 632 
Quetelet, proportion of sexes in 
man, 375 ; relative size in man 
and woman, 376 

Quichua Indians, 60 ; local varia- 
tion of colour in the, 304 ; no 
grey hair among tlio, 861 ; hair- 
lessness of the, 8.53 ; long hair of 
the, 884 

Q;u,imiXvA major^ 347 ; proportions 
of the sexes of, in Florida and 
Honduras, 383 

R. 

Rabbit, white tail of the, 827 
Rabbits, domestic, elongation of 
the skull in, 84 ; modification 
of the skull in, by the lopping 
of the ear, 84 ; danger-signals of, 
153 ; numerical proportion of Ihe 
sexes ill, 381 

Races, distinctive characters of, 
268, 259 ; or species of man, 260 ; 
crossed, fertility or sterility of, 
264 ; of man, variability of tlie, 
269 ; of man, resemblance of, 
in mental characters, 276 ; for- 
mation of, 280 ; of man, extinc- 
tion of, 281 ; efiects of the cross- 
ing of, 297 ; of man, formation of 
the, 297 ; of man, children of the, 
848 ; beardless, aversion of, to 
hairs on the face, 884 
Raffles, Sir S., on the banteng, 819 
Rafts, use of, 72, 278 
Rage, manifested by animals, 105 
I\aia hatiSf teeth of, 613 

clavata, female spined on the 

back, 608 ; sexual ditference in 
the teeth of, 613 

maculata, teeth of, 513 

Rails, spur-winged, 5.') 8 
Ham, mode of fighting of the, 775 ; 
African, mane of an, 813 ; fat- 
tailed, 813 

Rameses II., features of, 261 
Ramsay, Mr., on the Australian 
musK-duck, 549 ; on the regent- 


bird, 631 ; on the incubation of 
Menura superba^ 687 
Jlana esculenta^ vocal sacs of, 636 
Rat, common, general dispersion of, 
a consequence of superior cun- 
ning, 123 ; supplantation of the 
native in New Zealand, by tin? 
European rat, 297 ; common, 
said to be polygamous, 336 ; 
numerical proportion of the sexes 
in, 381 

Rats, enticed by essential oils, 809 
Rationality of birds, 625 
Rattlesnakes, difference of the sexes 
in the, 538 ; rattles as a call, 
541 

Raven, vocal organs of the, 567 ; 
stealing bright objects, 630 ; pied, 
of the Feroe Islands, 646 
Rays, prehensile organs of male, 
,507 

Razor-bill, young of the, 741 
Reade, Winwood, suicide among 
savages in Africa, 179 ; mulat- 
toes not prolific, 266 ; effect of 
y castration of horned sheep, 773 ; 
on the Guinea sheep, 363 ; on 
the occurrence of a mane in an 
Afiican ram, 813 ; on singing of 
negroes, 871 ; on the negroes’ 
appreciation of the beauty of 
their women, 879 ; on the ad- 
miration of negroes for a black 
skin, 882 ; on the idea of beauty 
among negroes, 886 ; on the 
Jollofs, 895 ; on the marriage- 
customs of the negroes, 914 
Reason in animals, 114 
Redstart, American, breeding in 
immature plumage, 739 
Redstarts, new mates found by, 622 
Reduvidae, stridulation of, 432 
Reed-bunting, head-feathers of the 
male, 611 ; attacked by a bull- 
finch, 628, 629 
Reefs, fishes frequenting, 525 
Rocks, II., retention of horns by 
breeding deer, 768 ; cow rejected 
by a bull, 801 ; destruction of 
piebald rabbits by cats, 828 
Regeneration, "partial, of lost parts 
in man, 10 
Regent bird, 635 



REINPEEH. 


INDEX. 


RIVALRY. 


1013 


Reindeer, horns of the, 361 ; battles 
of, 764 ; hoi-ns of the female, 
768 ; antlers of, witli numerous 
points, 779 ; winter change of 
the, 828 ; sexual preferences 
shown by, 801 
Relationship, terms of, 900 
Reli^on, deficiency of among cer- 
tain races, 143 ; psychical ele- 
ments of, 146 

Remorse, 174 ; deficiency of, among 
savages, 202 

Rengger, on the diseases of Cehua 
AzaroR^ 9 ; on the diversity of 
the mental faculties of monkeys, 
40 ; on the Payaguas Indians, 
48 ; on the inferiority of Euro- 
])eans to savages in tlieir senses, 
50 ; revenge taken by monkeys, 
105 ; on maternal afiection in a 
Cchus^ 106 ; on the reasoning 
powers of American monkeys, 
118 ; on the use of stones by 
monkeys for cracking hard nuts, 
123 j on the sounds uttered by 
Cehus AzarcRf 129 ; on the signai- 
cries of monkeys, 133 ; on the 
polygamous habits of Myceles 
varayay 335 ; on the voice of 
the howling monkeys, 805 ; on 
the odour of Gervtcs campestrisy 
808 ; on the beards of Mycctes 
caraya and Pithecia Sata^wsy 
811 ; on the coloui-s of Felin 
mitiSy 816 ; on the colours of 
Cervus paludosuSy 819; on sexual 
(lifrereiiccs of colour in Mycetes, 
820 ; on the colour of the infant 
Guaranys, 849 ; on the early 
maturity of the female of Cebiis 
Amrce, 849 ; on the beards of 
the Guaranys, 853 ; on the emo- 
tional notes employed by mon- 
keys, 871 ; on American poly- 
gamous monkeys, 900 
Representative species, of birds, 714 
Reproduction, unity of pheAomena 
of, throughout the mammalia, 
10 ; period of, in birds, 738 
Reproductive system, rudimentary 
structures in the, 33 ; accessory 
parts of, 249 j 
Repwiles, 537 


Reptiles and birds, alliance of, 255 
Resemblances, small, between man 
and the apes, 232 

Retrievers, exercise of reasoning 
faculties by, 118 

Revenge, manifested by animals, 
105 

Reversion, 54 ; perhaps the cause 
of some bad dispositions, 211 
Bhagiumy difference of colour in 
the sexes of a species of, 462 
Ehamphastos carinaf^us, 750 
Bhea Darwiniiy 731 
Rhinoceros, nakedness of, 85 ; 
horns of, 772 ; horns of, used 
defensively, 790 ; attacking white 
or grey horses, 824 
Rhynchceay sexes and young of, 727 

australiSy 727 

bengalensiSy 727 

capensisy 728 

Rhythm, perception of, by animals, 
867 

Ricliard, M., on rudimentary mus- 
cles in man, 17 

Richardson, Sir J., on the pairing 
of Tetrao umbellus, 660 ; on 
Tetrao urophemanuSy 569 ; on the 
drumming of grouse, 570, 575 ; 
on the dances of Tetrao phasian- 
elluSy 580 ; on assemblages of 
grouse, 618 ; on the battles of 
male deer, 764 ; on the reindeer, 
769 ; on tlic horns of the musk- 
ox, 771 ; on antlera of the rein- 
deer with numerous points, 779 ; 
on the moose, 786 ; on the Scotch 
deerhound, 788 

Richtei, Jean Paul, on imagination, 
113 

Riedel, on profligate female pigeons, 
638 

Riley, Mr., on mimicry in butter- 
flies, 496 ; bird’s disgust at 
taste of certain caterpillars, 
500 

Ring-ouzel, colours and nidification 
of the, 694 

Ripa, Father, on the difficulty of 
distinguishing the races of the 
Chinese, 259 

Rivalry, in singing, between male 
birds, 666 
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River-hog, African, tusks and knobs 
of the, 794 

Rivers, analogy of, to islands, 245 
Roach, brightness of the male during 
breeding-season, 520 
Robbery, of strangers, considered 
honourable, 180 

Robertson, Mr., remarks on the de- 
velopment of the horns in the 
roebuck and red deer, 361 
Robin, pugnacity of the male, 551 ; 
autumn song of the, 566 ; female 
singing of the, 566 ; attacking 
other birds with red in their 
plumage, 629 ; young of the, 
733 

Robinet, on the difference of size of 
the male and female cocoons of 
the silk-moth, 427 
Rodents, uterus in the, 56 ; absence 
of secondary sexual characters bi, 
336 ; sexual differences in the 
colours of, 814 

Roe, winter changes of the, 828 
Rohfs, Dr., Caucasian features in 
negro, 259 ; fertility of mixed 
races in Sahara, 265 ; coloui-s 
of birds in Sahara, 747 ; ideas 
of beauty amongst the Bornuans, 
886 

Rolle, F., on the oi igin of man, 4 ; 
on a change in (Jeinian families 
settled ill Ceorgia, 304 
Roller, harsh cry of, 568 
Romans, ancient, gladiatorial exhi- 
bitions of the, 188 
Rook, voice of the, 573 
Rossler, Dr., on the resemblance of 
the lower surface of butterflies to 
the bark of trees, 477 
Rostrum, sexual dinerence in the 
length of in some weevils, 321 
Royer, Madlle., mammals giving 
suck, 252 

Rudimentary organs, 15 ; origin of, 
34 

Rudiments, presence of, in lan- 
guages, 138 

Rudolphi, on the want of connexion 
between climate and the colour 
of the skin, 298 

Ruff, supposed to be polygamous, 
339 ; proportion of the sexes in 


the, 382 ; pugnacity of the, 552 ; 
double moult in, 595, 598 ; 

duration of dances of, 617 ; at- 
traction of the, to bright objects, 
629 

Ruminanis, male, disapjiearanco 
of canine teeth in, 80, 856 ; 

generally polygamous, 335 ; 
suborbital pits of, 808 ; sexual 
differences of colour in, 816 
llupicola crocca^ display of plumage 
by the male, 601 

Riippell, on canine teeth in deer 
and antelopes, 785 
Russia, numerical proportion of 
male and female births in, 332, 
375 

Hulicilla^ 704 

Kiitimeycr, T'rof., on the physiog- 
nomy of tlie apes, 80 ; on tusks 
of niioccne boar, 794 ; on the 
sexual differences of monkeys, 
854 

Rutlandshire, numerical proportion 
, of male and female births in, 374 

S 

Sachs, Prof., on the behaviour of 
the male and female elements in 
fertilisation, 343 
Sacrafices, human, 146 
Sagittal crest, in male apes and 
Australians, 849 

Sahara, futility of mixed races in, 
265 ; birds of the, 695 ; animal 
iidiabitants of the, 746 
Sailors, growth of, delayed by con- 
ditions of life, 45 ; long-sighted, 
49 

Sailors and soldiers, difference in 
the proportions of, 48 
St. John, Mr., on the attachment of 
mated birds, 626 

St. Kilda, beards of the inhabitants 
of, 852 

Salmo eriox^ and S. vmhla^ colour- 
ing of the male, during the breed- 
ing season, 521 
Salino lycaodo7i»i 511 
salar^ 511 

Salmon, leaping out of freshwater, 
164 ; male, ready to breed before 
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the female, 327 ; proportion of 
the sexes in, 384 ; male, pugnacity 
of the, 510; male, eharactei-s 
of, during the breeding season, 
510, 521 ; spawning of tlie, 527 ; 
breeding of immature male, 739 
Salvin, 0., inheritance of mutilated 
feathers, 90, 587, 920 ; on tlie 
Humming-birds, 338, 692 ; on 
the numerical proportion of the 
sexes in Humming-birds, 383, 
743, 744 ; on Chavui'petes and 
Penelope^ 577 ; on Seldsphoras 
platycercus^ 577 ; Pipra delidom^ 
578 ; on Chasmorhynchu,% 593 
Samoa Islands, heardlcssnoss of the 
natives of, 853, 885 
Sand hoppers, claspers of male, 417 
Sand-skipper, 414 
Sandwich Islands, variation in the 
skulls of the natives of the, 39 ; 
decrease of native population, 
288; population of, 396 ; supe- 
riority of the nobles in the, 894 

Islanders, lice of, 263 

San-Oi\iliano, women of, 891 
Santali, recent ra[ud increase of the, 
67 ; Mr. Hunter on the, 297 
iSaphimia, cliaractei’s of the males 
of, 416 

Sarkidiornis welnTwnotus^ characters 
of tli(^ young, 709 
Sars, 0., on Vonfoporeia 
409 

Saturnia carpi 7ii, attraction of 
males by the feanale, 388 

/(?, difference of coloration in 

the sexes of, 484 

Satarniidee, coloration of the, 481, 
483 

Savage, Dr., on the figliting of the 
male gorillas, 8.55; on the habits 
of the gorilla, 901 
Savage and Wyman on the poly- 
gamous habits of the gorilla, 335 
Savages, unifoiinity of, exaggerated, 
42; long-sighted, 49 rate of 
increase among, usually small, 
67 ; retention of the prehensile 
power of the feet by, 77 ; imita- 
tive faculties of, 133, 198 ; causes 
of low morality of, 183 ; tribes 
of, supplanting one another, 


197 ; improvements in the arts ' 
among, 223 ; arts of, 277 ; fond- 
ness of, for rough music, 580 ; 
on long-enduring fashions among, 
755 ; attention paid by, to per- 
sonal appearance, 873 ; relation 
of the sexes among, 901 
Saviotti, Dr. , division of malar hone, 

58 

Saw-fly, pugnacity of a male, 447 
Saw-llies, [U'oportions of the sexes 
in, 390 

Saxicola rubicola, young of, 743 
Scalp, motion of tlie, 18 
Scent-glands in snakes, 539 
Schaatlhanscn, Prof., on tbo de- 
velopment of the posterior molars 
in different races of man, 28 ; 
on the jaw from La Naulctte, 
60 ; on the. correlation between 
muscularity and prominent supra- 
orbital ridges, 65 ; on the mastoid 
processes of man, 79 ; on modi- 
iieations of the cranial hones, 
83 ; on human sacrilicijs, 222 ; 
on the probalile speedy exter- 
mination of the anthropomor- 
phous a[)es, 242 ; on the ancient 
iiihaldtants of Kur(>i>o, 281 ; on 
the effects of use and disuse of 
parts, 306 ; on the superciliary 
ridge in man, 816 ; on the ab- 
sence of racc-di!lcrf;nees in tlie 
infant skull in man, 848 ; on 
ugliness, 890 

Schaum, If., on the elytra of Dij- 
tisrus and Ifydropnnis, 424 
J8( lierzer and Schwarz, measure- 
ments of savages, 851 
Sclielvcr, on dragon-llics, 446 
Schibdte, on tlie stridulation of 
Jlctcrocerns, 4 63 

Schlc.gel, P. vt)ii, on the complexity 
of the languages of uncivilised 
peoples, 139 ^ 

Prof., on TanyHiptera^ 714 

Schleicher, Prof., on the origin of 
language, 132 

Schomburgk, Sir R., on the pug- 
nacity of the male musk-duck of 
Guiana, 554 ; on the courtship 
of Rupicola crocea^ 601 
Schoolcraft, Mr., on the difficulty 
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of fashioning stone implements, 
74 

Schopenhauer, on importance of 
courtship to mankind, 893 
Schweinfurth, complexion of ne- 
groes, 847 
Scicena aquila^ 532 
Sclater, P. L.. on modified secondary 
wing-feathers in the males of 
Fi^ra, 578, 579 ; on elongated 
feathers in nightjars, 586 ; on 
the species of ChcunnorhynchiLS, 
593 ; on the plumage of Felecanus 
onocrotalus^ 599 ; on the plan- 
tain-eaters, 701 ; on the sexes 
and young of Tadorna variegata^ 
731 ; on the colours of Lemur 
mamcoj 819 ; on the stripes in 
asses, 836, 837 

Scolecida, absence of secondary sex- 
ual characters in, 400 
Scolopax frenaf^y tail-feathers of, 
576 

galtinagOy dnimming of, 575 

javensis, tail-feathers of, 576 

major ^ assemblies of, 618 

Wilsonii, sound produced by, 

576 

Scolytus, stridulation of, 463 
Scoter-duck, black, sexual difference 
in coloration of the, 749 ; bright 
beak of male, 749 
Scott, Dr., on idiots smelling then 
food, 54 

, J., on the colour of the beard 

in man, 850 

Scropo, on the pugnacity of the 
male salmon, 510 ; on tlie battles 
of stags, 764 

Scudder, S. H., imitation of the 
stridulation of the Ortho ptera, 
435 ; on the stridulation of the 
Acridiidflc, 440 ; on a Devonian 
insect, 443 ; on stridulation, 862 
Sculpture, expression of the ideal 
of beauty by, 886 

Sea-anemones, bright colours of, 
401 

Sea-bear, polygamous, 337 
Sca-elephant, male, stmeture of the 
nose of the, 806 ; polygamous, 
337 

Sea-lion, polygamous, 337 


Seal, bladder-nose, 806 
Seals, their sentinels generally fe- 
males, 153 ; evidence furnisherl 
by, on classification, 231 ; poly- 
gamous habits of, 337 ; battles 
of male, 764 ; canine teeth of 
male, 766 ; sexual differences, 
787 ; pairing of, 797 ; sexual 
peculiarities of, 806 ; in the 
coloration of, 816 ; appreciation 
of music by, 806 

Sea-scorpion, sexual differences in, 
515 

Season, changes of colour in birds, 
in accordance with the, 594 ; 
changes of plumage of birds in 
relation to, 704 

Seasons, inheritance at correspond- 
ing, 354 

Sebituani, African chief, trying to 
alter a fashion, 876 
Sebright Bantam, 368 
Secondary sexual characters, 319 ; 
relations of polygamy to, 334 ; 
transmitted tnrough both sexes, 
'*348 ; gradation of, in birds, 655 
Sedgwick, W., on hereditary ten- 
dency to produce twins, 67 
Seemann, Dr., on the diflercnt ap- 
preciation of music by different 
peoples, 868 ; on the effects of 
music, 870 

Seidlitz, on horns of reindeer, 772 
Selasphorus platycercus^ acuminate 
lii*st primary of the male, 577 
Selby, P, J., on the habits of the 
black and red grouse, 338 
Sel(*ction as applied to primeval 
man, 4 

Selection, double, 348 
, injurious forms of, in civil- 
ised nations, 206 

of male by female birds, 616, 

641 

-, methodical, of Pnissian gnma- 

diers, 42 

, sex^ual, explanation of, 322, 

328, 340 ; influence of, on the 
colouring of Lepidoptera, 491 

, sexual agd natural, (;on- 

trasted, 349 

Self-command, haj;)it of, inlierited, 
177; estimation of, 181 
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Self-uonsciouaness, in aiiinifils, 126 
kSelf-prescrvation, instinct of, l7l 
Self-sacrifice, by savages, 170 ; es- 
timation of, 181 
Semilunar fold, 24 
ScmnopithecuSy 237 ; long liair on 
the heads of species of, 232, 921 

chrysomelaSf sexual differences 

of colour in, 820 

comMuSy ornamental hair on 

the head of, 838 

frontatuSy beard, &c., of, 839 

nasicay nose of, 232 

nemceiLSy colouring of, 841 

rubicuTiduSy ornamental hair 

on the head of, 836 
S(*iises, inferiority of Europeans to 
savages in the, 50 
Sentinels, among animals, 153, 
163 

Serpents, instinctively dreaded by 
apes and monkeys, 101, 108 
SerranuSy hermaphroditism in, 250 
Setina, noise produced by, 471 
Sex, inheritance limited by, 355 
Sexes, relative proportions of, 'in 
man, 374, 849 ; proportions of, 
sometimes induenced by selec- 
tion, 393 ; probable relation of 
the, in primeval man, 901 
Sexual and natural selection, con- 
trasted, 349 

characters, effects of the h)ss 

of, 356 ; limitation of, 357 

characters, secondary, 319 ; 

relations of polygamy to, 334 ; 
transmitted thi-oiigh both sexes, 
348 ; gi’adation of, in birds, 655 
Sexual dilfereiices in man, 11 

selection, explanation of, 322, 

328, 340 ; intluence of, on the 
colouring of Lepidoptera, 491 ; 
objections to, 755 ; action of, in 
mankind, 908 

selection in spiders, 418 

- — selection, supplemental note 

on, 948 j 

similarity, 393 

Shalcr, Prof., sizes of sexes in whales, 
787 , 

Shame, 174 

Sharlvs, prehensile organs of male, 
507 


Sharpe, Dr., Europeans in the » 
tropics, 303 

, R. B., on Tanysiptera sylviay 

688 ; on Ceryle.y 697 ; on the 
young male of Dacelo Gaudi- 
chaudiy 713 

Shaw, Mr., on the pugnacity of the 
male salmon, 510 

, J. , on the decorations of birds, 

584 

Sheep, danger-signals of, 153; 
sexual differences in the horns of, 
355 ; horns of, 362, 771 ; do- . 
mestic, sexual dilferences of, 
late developed, 367 ; numerical 
proportion of the sexes in, 380 ; 
inheritance of horns by one sex, 
771 ; effect of castration, 773 ; 
mode of fighting of, 776 ; arched 
foreheads of some, 813 
Merino, loss of horns in fe- 
males of, 356 ; horns of, 363 
Shells, difference in form of, iii 
male and female Clastoropoda, 
404 ; beautiful colours ami 
shapes of, 406 

Shield-drake, pairing with a com- 
mon duck, 632 ; New Zealand, 
sexes and young of, 731 
Shooter, J., on the Kaffiis, 883 ; 
on the marriage -customs of the 
Kaffirs, 883 

Shrew-mice, oilonr of, 807 
Shrike, Drongo, 703 
Shrikes, characters of young, 709 
Shuckard, W. E., on sexual diller- 
ciiccs in the wings of Hymeiiop- 
tera, 426 

Shyness of adorned male birds, 613 
Sia^oniu7)iy proportions of the sexes 
in, 390 ; dimorpliism in males of, 
458 

Siam, jiroportion of male and fe- 
biiths in, 378 

Siamese, general beardless ness of 
tbe, 852 ; notions of beauty of 
the, 881 ; hairy family of, 9i8 
Sidgwick, H., on morality in hypo- 
thetical bee community, 1 52 ; 
our actions not entirely dirouted 
by pain and pleasure, 184 
Siebold, C. T. von, on the j[)ro])or- 
tion of sexes in the Ap 2 is, 392 ; 



1018 


8IC1HT. 


INDEX. 


SOCIABILITY. 


' on the auditory apparatus of the 
striduleiit Urthoptera, 436 
Sight, inheritance of long and short, 
49 

Signal-cries of monkeys, 133 
Silk-moth, proportion of the sexes 
in, 386, 387 ; Ailanthus^ Prof. 
Canestrini, on the destruction of 
its larvae by wasps, 387 ; differ- 
ence of size of the male and female 
cocoons of the, 427 ; pairing of 
the, 487 

• SimiadjB, 235 ; their origin and 
divisions, 255 
Similarity, sexual, 347 
Singing, of the Cicadae and Fiilgo- 
ridae, 433 ; of tree-frop, 536 ; of 
birds, object of the, 563 
Sirenia^ nakodnesa of, 85 
SirexjuveTicus^ 448 
Siricidae, difference of the sexes in, 
448 

.Siskin, 600 ; pairing with a canary, 
633 

Sitana^ throat-pouch of the males 
of, 544, 547 

Si/e, relative, of tlie sexes of insects, 
427 

Skin, dark colour of, a protection 
against heat, 303 

Skin, movement of the, 18 ; naked- 
ness of, in man, 85 ; colour of 
the, 299 

and hair, correlalion of colour 

of, 306 

Skull, variation of, in man, 38 ; 
cubic contents of, no absolute test 
of intellect, 82 ; Neanderthal, 
capacity of the, 82 ; causes of 
modification of the, 83 ; dillerence 
of, in form and capacity, in 
different races of men, 261 ; 
variability of the shape of the, 
270 ; differences of, in the sexes 
in man, 847 ; artificial modifica- 
tion of the shape of, 875 
Skunk, odour emitted by the, 
807 ; white tail of, protective, 829 
Slavery, prevalence of, 180 ; of 
women, 905 

Slaves, dillerence between field- and 
house-slaves, 306 
Sloth, ornaments of male, 815 


Smell, sense of, in man and animals, 
24 

Smith, Adam, on the basis of 
sympathy, 162 

Sir A. , on the recognition of 

women by male Gynocephali^ 11 ; 
on revenge by a baboon, 105 ; on 
an instance of memory in a ba- 
boon, 112 ; on the retention of 
their colour by the Dutch in 
South Africa, 299 ; on the poly- 
gamy of the South African ante- 
lopes, 335 ; on the polygamy of 
the lion, 337 ; on the proportion 
of the sexes in Kohus ellipsiprym- 
nuSy 381 ; on Bucephalus capen^ 
sisy 538 ; on South African lizards 
647 ; on fighting gnus, 764 ; on 
the liorns of rhinoceroses, 772 ; 
on the fighting of lions, 794 ; on 
the colours of the Cape Eland, 

817 ; on the colours of the gnu, 

818 ; on Hottentot notions of 
beauty, 881 ; disbelief in com- 
munistic marriages, 896, 897 

— —y F., oil the Cyiiipidae and Ten- 
thredinuhv, 390 ; on the relative 
size of the sexes of Aculeate Hy- 
menoptcra, 429 ; on the difference 
between the sexes of ants and 
bees, 449 ; on the stridulation of 
Trox sabulosuSy 464 ; on tlie 
stridulation of Moiionychus psea- 
dacoriy 467 

Smynthurus luteuSy courtship of, 430 
Snakes, sexual differences of, 538 ; 
menial powers of, 639 ; male, 
ardency of, 539 
“ Snarling muscles, ” 61 
Snipe, drumming of the, 575 ; 
coloration of the, 748 

, painted, sexes and young of, 

727 

, solitary, assemblies of, 618 

Snipes, arrival of male before the 
female, 327 ; pugnacity of male, 
554 ; d»ublo moult in, 694 
Snow-goose, whiteness of the, 761 
Sociability, the sense of duty con- 
nected with, 150 ; impulse to, in 
animals, 161 ; manifestations of, 
in man, 166 ; ^ instinct of, in 
animals, 167 
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Social animals, alFoction of, for 
each other, 156 ; defence of, by 
the males, 164 

Sociality, probable, of primeval 
men, 94 ; influence of, on the 
development of the intellectual 
faculties, 197 ; origin of, in man, 
199 

Soldiers, American, measurements 
of, 42 

and sailors, difference in the 

proportions of, 48 

Solenostonia^ bright coloui-s and 
marsupial sac of the females of, 
530 

Song, of male lards appreciated by 
their females, 141 ; want of, in 
brilliant plumaged birds, 610 ; 
of bii-ds, 686 
Sorex^ odour of, 807 
Sounds, admired alike by man and 
animals, 141 ; produced by 
fishes, 531 ; produced by male 
frogs and toads, 536 ; instru- 
montally produced by birds, /)74 
et seq. 

Spain, decadence of, 217 
Sparasms smaragdulusy differeiK-'c 
of colour in the sexes of, 418 
Sparrow, pugnacity of the male, 
551 ; acquisition of the Linnet’s 
song by a, 567 ; coloration of tin', 
723; immature plumage of the,7l2 

, white-crowned, young of the, 

741 

Sparrows, house- and tree, 693, 737 

, new mates fountl by, 622 

, sexes and young of, 737 ; 

learning to sing, 869 
Spathura Under woodi, 591 
Spawning of fishes, 523, 528 
Spear, used before dispersion of 
man, 278 

Species, causes of the advancement 
of, 211 ; distinctive characters 
of, 258 ; or races of man, 260 ; 
sterility and fertility’ of, wlien 
crossed, 264 ; supposed, of man, 
270 ; gradation of, 271 ; diffi- 
culty of defining, 271 ; represen- 
tative, of birds, 714 ; of birds, 
comparative <*4iifrerence3 between 
the sexes of distinct, 716 


Spectrum femoratum^ difference ot' 
colour in the sexes of, 444 
Speech, connection between the 
brain and the faculty of, 134 ; 
connection of intonation with 
music, 871 

“Spel” of the black-cock, 573 
Spencer, Herbert, on the influence 
of food on the size of the jaws, 
49 ; on the dawn of intelligence, 
101 ; on the origin of the belief 
in spiritual agencies, 144 ; on the 
origin of the moral sense, 189 ; 
on music, 870, 871, 872 
Spengel, disagrees with explanation 
of man’s hairlessness, 919 
Sperm-whales, battles of male, 764 
Sphingida% coloration of the, 481 
Sphinx, iruinming-bird, 485 

, Mr. Hates on the caterpillar 

of a, 499 

Sphinx moth, musky odour of, 
472 

Spiders, 417 ; pai ciital feeling in, 
162 ; male, more active than 
female, 341 ; pioportion of the 
sexes in, 392 ; secondary sexual 
characters of, 418 ; courtship of 
male, 419; attracted by music, 
421 ; male, small size of, 419 
Sjyilomna menthastriy rejected by 
turkeys, 484 

Spine, alteiation of, to suit the 
erect attitude of man, 79 
S}»irits, fondness of monkeys for, 9 
Spiritual agencies, belief in, almost 
universal, 113 
Si>iza ayanea and ciris, 629 
S])oonbill, 572 ; Chinese, change of 
plumage in, 703 

S[)ots, retained throughout groups 
of birds, 651 ; disapj)earance of, 
in adult mammals, 834 



Spring-boc, horns of the, 777 
Sproat, Mr., on the extinction of 
savages in Vancouver Island, 283 ; 
on the eradication of facial hair 
by the natives of Vancouver 
Island, 884 ; on the eradication 
of the beard by the Indians of 
Vancouver Island, 884 
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•Spui-s, occurrence of, in female 
fowls, 351 , 356 ; development of, 
ill various species of Phasiaiiidre, 
364 ; of Gallinaceous birds, 555, 
557 ; development of, in female 
Gallinaccsp-, 685 

Sqtdlla^ ditferent colours of the 
sexes of a species of, 416 

Squirrels, battles of male, 763; 
African, sexual differences in the 
colouring of, 814 ; blac-k, 824 

Stag, long hairs of the throat of, 
796 ; horns of the, 350, 354 ; 
battles of, 764 ; horns of thi;, 
with numerous branches, 779 ; 
bellowing of the, 803 ; crest of 
the, 810 

beetle, numerical proportion 

of sexes of, 390 ; use of jaws, 
423 ; large size of male, 428 ; 
weapons of the male, 459 

Staiiiton, H. T., on tlie numerical 
])roportion of the sexes in the 
smaller moths, 387 ; habits of 
Elachista rufocinerca, 388 ; on 
the coloration of moths, 482 ; 
on the rejection of Spilosoina 
menthastri by turkeys, 484 ; on 
the sexes of Ayrotis eorclama- 
tioniSf 484 

Staley, Bishop, mortality of infant 
Maoi'ics, 290 

Stallion, mane of the, 796 

Stallions, tw(j, attacking a third, 
154 ; fighting, 765 ; small canine 
teeth of, 785 

Stansbiiry, Capt., observations on 
pelicans, 156 

Staphylinidie, hornlike ju’oeesses in 
male, 458 

Stariishes, parental feeling in, 162 ; 
bright colours of some, 401 

Stark, Dr., on the death-rate in 
towns and rural districts, 213 ; 
on the influence of marriage or 
mortality, 214 ; on the higher 
mortality of males in Scotland, 
376 

Starling, American field-, pugna- 
city of male, 562 

, red-winged, selection of a 

mate by the female, 634 

Starlings, three, frequenting the 


same nest, 338, 623 ; new mates 
found by, 623 

Statues, Greek, Egyptian, Assyrian, 
&c., contrasted, 886 
Stature, dependence of, upon local 
influences, 45 

Slaudinger, Dr., on breeding Lepid- 
optera, 387 ; his list of Lepid- 
optera, 388 

Staunton, Sir G., hatred of inde- 
cency a modern viriue, 1 82 
Stealing of bright objects by birds, 
630 

Stehbing, T. R., on the nakedness 
of the liumaii body, 916 
Ste/nmatopus, 807 
St(!ndhal, see Bombet 
Stembothrus pratorum stridulatiou, 
139 

Stopheij, Mr. L.y on the dilFerence 
in the minds of men and animals, 
120; on general concepts in 
animals, 136 ; distinction be- 
tween material and formal mo- 
rality, 169 

Stel-ility, general, of solo daughters, 
208 ; when crossed, a distinc- 
tive character of species, 258 ; 
under changed conditions, 293, 
296 

SternOy seasonal change of plumage 
in, 751 

Stiekle-back, polygamous, 340 ; 
male, courtship of the, 509 ; male, 
brilliaut (colouring of, during the 
breeding season, 521 ; nidification 
of the, 528 

Slicks used as implements and 
weapons by monkeys, 123 
Sting in bees, 320 
Stokes, Capt. , on the habits of the 
great bower-bird, 583 
Stoliezka, Dr., on colours in snakes, 
539 

Stoliezka, on the prc-anal pores of 
lizards, 542 

Stouecbat,»'youiig of the, 743 
Stone implements, (lifliciilty of 
making, 74 ; as traces of extinct 
tribes, 281 f 

Stones, used by monkeys for break- 
ing hard fruits acd as missiles, 
75 ; piles of, 277 
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vStork, black, sexual differences in 
the bronchi of the, 572 ; red 
beak of the, 749 

Storks, 749, 762 ; sexual differ- 
ence in the colour of the eyes of, 
649 

Strange, Mr., on the satin bower- 
bird, 583 

Strepsiceros kudu^ horns of, 782 ; 
markings of, 830 

Stretch, Mr., on the numerical pro- 
])ortioii in the sexes of chickens, 
381 

Stridulation, by males of Theri- 
dion^ 420 ; of llemiptera, 432 ; 
of the Orthoptera and Homoptei a 
discussed, 443 ; of beetles, 462 
Stripes, retained throughout groups 
of birds, 651 ; disappearance ol‘, 
in adult mammals, 834 
Slrix 622 

Structure, existence of unsei-vice- 
ablc modilications of, 92 
Struggle for existence, in man, 219, 
226 

Strutliers, Dr., on the occurrenct'^of 
the supra condyloid foramen in 
the humerus of man, 30 
Siurnella ludoviciana^ pugnacity of 
the male, 562 
Sturmis vulgaris^ 623 
Sub-species, 271 

Suffering, in strangers, indifference 
of savages to, 180 

Suicide, 211 j formerly nut re- 
garded as a crime, 179; rarely 
practised among the lowest 
savages, 180 

Suidcie, stripes of young, 708 
Siilivan, Sir B. J., on speaking 
of parrots, 130 ; on two stallions 
attacking a third, 765 
Sumatra, compression of tlui nosti 
by the Malays of, 88 8 
Sumner, Archb., man alone cap- 
able of progressive improvement, 
121 

Sun-birds, nidillcation ot, 692 
Superciliary ridge in man, 846, 849 
Supernumeraiy digits, more fre- 
(juent in men'^than in women, 
345 ; inheritance of, 358 ; early 
devfclopmenU^f, 366 


Superstitions, 222 ; prevalence of, 
186 

Superstitious customs, 146 
Supra-coudyloid foramen in the 
early progenitors of man, 248 
Suspicion, provaleuci! of, among 
animals, 104 

Swallow-tail butterlly, 478 
Swallows deserting tlicir young, 
165, 173 

Swan, black, wild, trachea of the, 
572 ; white, young of, 736 ; red 
beak of the, 749 ; black-necked, 
753 

Swans, 749, 753 ; young, 734 
Swaysland, Mr., on the arrival of 
migratory birds, 327 
Swifts, migration of, 165 
Swinhoe, K., on the common rat in 
Formosa and China, 123 ; be- 
haviour of lizards wlieii caiiglit, 
544 ; on the sounds produced by 
the male hoo[)oe, 575 ; on Dicr fi- 
rm 7nacrocercm and the spoon- 
bill, 703 ; oil the young of 
Ardeold, 715; on the habits of 
Turnix, 727 ; on the habits of 
Rhyiichctia brngalemis^ 727 ; on 
Orioles brc'i'diiig in immatui-e 
j>lumag(3, 739 

Sg/cia atricapil/a, young of, 742 
— • cineredy aerial love-dance of 
the male, 581 

Sympathy, 206 ; among animals, 
155; its siipposs(Ml basis, 162 
Sympathies, gradual widening ol. 
’188 

Syngnathous iishes, abdominal 
pouch in male, 251 
Sgpkeolidcs ffurUas, acuminated 
priinarii's of the niah^, 677 ; ear- 
tufts of, 587 

T 

'I’.ibaiiidie, habits of, 321 
Tiulonia varkyata, sexes and young 
oi, 731 

vulpdnseTy 632 

Tahitians, 223 ; compression ot 
the nose by the, 888 
Tail, rudimentary, occin-rcnce of, 
in man, 32 ; convoluted body in 
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the extremity of the, 83 ; ab- 
sence of, in man and the higher 
apes, 87 ; variability of, in 
species of Macacos and in baboons, 
87 ; presence of, in the early pro- 
genitors of man, 248 ; len^h of, 
in pheasants, 678, 687, 688 ; 
difference of length of the, in the 
two sexes of birds, 687 
Tait, Lawson, on the effects of 
natural selection on civilised 
nations, 205 

Tanager, scarlet, variation in the 
male, 646 

Tanagra oestiva^ age of mature plu- 
mage in, 738 

Tanagra rubra^ 646 ; young of, 743 
Tarvais^ absence of mouth in the 
males of some species of, 321 ; 
relations of the sexes in, 392 ; 
dimorphic males of a species of, 
409 

Tankerville, Earl, on the battles of 
wild bulls, 764 

T'anysiptera^ races of, detemined 
from adult males, 714 

Sylvia^ long tail-feathers of, 

688 

Taphroderes distortn^Sy enlarged left 
mandible of the male, 426 
Tapirs, longitudinal stripes of 
young, 708, 833 

Tai-si, dilatation of front, in male 
beetles, 424 
TarsiiLSy 241 

Tasmania, half-castes killed by the 
natives of, 264 

Tasmanians, extinction of, 284 
Taste, in the Quadrumana, 826 
Tattooing, 276 ; universality of, 
876 

Taylor, G., on Quiscalus major y 383 
Taylor, Rev. R., on tattooing in 
New Zealand, 878 
Tea, fondness of monkeys for, 9 
Teal, constancy of, 626 
Tear-sacs, of Ruminants, 808 
' Tcebay, Mr., on changes of plumage 
in spangl^ Hamburg fowls, 353 
Teeth, rudimentary incisor, in 
Ruminants, 16 ; posterior molar, 
in man, 28 ; wisdom, 28 ; diver- 
sity of, 39 ; canine^ In th^ ;Qft|ly . 


progenitors of man, 248 ; canine, 
of male mammals, 766 ; in man, 
reduced by correlation, 856 ; 
staining of the, 876 ; front, 
knocked out or filed by some 
savages, 876 

Tegetmeier, Mr., on the transmis- 
sion of colours in pigeons by one 
sex alone, 368 ; numerical pro- 
portion of male and female births 
in dogs, 379 ; on the abundance 
of male pigeons, 382 ; on the 
wattles of game-cocks, 614 ; on 
the courtship of fowls, 635; on 
the loves of pigeons, 636 ; on 
dyed pigeons, 637 ; blue diagon 
pigeons, 680 

Tembeta, S. American ornament, 
877 

Temper, in dogs and horses, in- 
herited, 105 

Tench, proportions of the sexes in 
the, 386 ; brightness of male, 
during breeding season, 620 
Tenebrionidae, stridulation of, 463 
T(jiinent, Sir J. E., on the tusks 
of the Ceylon Elephtint, 774, 
786 ; on the frequent absence of 
beard in the natives of Ceylon, 
852 ; on the Chinese opinion of 
the aspect of the Cingalese, 880 
Tennyson, A., on the control of 
thought, 188 

Tenthredinidse, proportions of the 
sexes in, 390 ; lighting habits 
of male, 447 ; difference of the 
sexes in, 448 

TeplirodorniSy young of, 714 
Terai, in India, 282 
TermiteSy habits of, 447 
Terns, white, 761 ; and black, 762 

seasonal change of plumage 

in, 751 

Terror, common action of, ui)on the 
lower animals and man, 104 
Testiido eleganSy 637 
nigray 537 

Tetrad ^pidoy battles of, 662 ; 
sexual difference in the vocal 
organs of, 568 

phasianelly9y dances of, 680 ; 

duration of dances of, 617 
.--^-acoticuSy 694,il?p9, 719 
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Tetrao tetriXy 694, 709, 719 ; pug- 
nacity of the male, 656 

umbellus, pairing of, 662 ; 

battles of, 662; drumming of 
the male, 674 

urogallo'ideSy dances of, 617 

urogallusy pugnacity of the 

male, 556 

urophasianus, inflation of the 

oesophagus in the male, 569 
TJmmnohia, young of, 714 
Theda, sexual dilferences of colour- 
ing in species of, 475 

rubi, pi'otective colouring of, 

477 

Thecophora fovea^ 471 
Theognis, selection in mankind, 43 
Theridion, stridulation of males of, 
420 

Uneatum, 419 

Thomisus citreus, and T. jloricolens, 
difference of colour in the sexes 
of, 418 

Thompson, J. H., on the battles of 
sperm-whales, 764 

, W., on the colouring of the 

male char during the breeding 
season, 521 ; on the pugnacity 
of the males of Gallinula chluro- 
jm, 552 ; on the finding of new 
mates by magpies, 620 ; on the 
finding of new mates by Peregrine 
falcons, 621, 622 

Thorax, processes of, in male beetles, 
452 

Thorell, T., on the proportion of 
sexes in spiders, 392 
Thornback, difference in the teeth 
of the two sexes of the, 513 
Thoughts, control of, 188 
Thrush, pairing with a blackbird, 
631 ; colours and nidiiication of 
the, 693 

Thnishes, characters of young, 693, 
709 

Thug, remorse of a, 180 
Thumb, absence of, in Attics and 
HylobateSy 76 

Thury, M., on the numeiical pro- 
portion of male and female births 
among the JowA*, 375 
ThyladnuSy possession of the mar- 
supial sac Dy>he male, 249 


Thysanura, 429 

Tibia, dilated, of the male Croibro 
crihrariuSy 424 

and femur, proportions of, in 

the Aymara Indians, 61 
Tierra del Fuego, marriage-customs ■ 
of, 912 

Tiger, colours and markings of the, 
832 

Ti^rs, depopulation of districts by, 

111 India, 69 

Tillus tlongatuSy difference of colour 
in the sexes of, 452 
Timidity, variability of, in the same 
species, 105 
Tinea vulgaris, 385 
Tipula, pugnacity of male, 431 
Tits, sexual difference of colour in. 
698 

Toads, 684 ; male, treatment of 
ova by some, 252; male, ready 
to breed before the female, 327 
Todas, infanticide and proportion 
of sexes, 393 ; practise poly- 
andry, 905 ; clioice of hus- 
bands amongst, 905 
Toe, great, condition of, in the 
human embryo, 15 
Tomicus villos^is, proportion of the 
sexes in, 390 

Tomtit, blue, sexual difference of 
colour in the, 698 

Tonga Islands, beardlessness of the 
natives of, 853, 885 
Tooke, Horne, on language, 131 
Tools, flint, 223; used by mon- 
keys, 123 ; use of, 72 
Topknots in birds, 589 
Tortoise, voice of the male, 863 
Tortures, submitted to by Ame- 
rican savages, 181 
TotanuSy double moult in, 594 
Toucans, colours and nidification 
of the, 694 ; beaks and ceres 
of the, 750 

Towns, residence in, a cause of 
diminished stature, 46 
Toynbee, J., on the external shell 
of the ear in man, 20 
Trachea, convoluted and imbedded 
in the sternum, in some birds, 
671, 672; structure of the, in 
Ehynchccay 727 
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'Trades, allecting the form of the 
skull, 83 

Tni(jd(iphys, sexual diH'ereneos of 
colour ill, 817 

scriptafi, dorsal crest of, 810 ; 

markings of, 829 

Tragopan, 339 ; swelling of tin* 
wattles of the male, during court- 
ship, 584 ; display of plumage 
hy the male, 605, 606 ; marking 
of the sexes of the, 653 
'fraifops di»2>(ir, sexual difference 
ill the colour of, 538 
Training, eflect of, on the mental 
dilferencG between tlui sexes of 
man, 860 

Transfer of male charac.ters to female 
birds, 718 

Transmission, equal, of ornamental 
characters, to bot h sexes in mam- 
mals, 827 

Traps, avoidance of, by animals, 
121 ; use of, 72 

Treachery, to (iomrades, avoidance 
ol’, by savages, 170 
Tron^x colwmhm^ 419 
Tribes, extinct, 197 ; extinction of, 
282 

Trichlmy ditfcrenco of (iolour in the 
sexes of a species of, 452 
Tri(fla, 532 

Trigonocephalus, noise made by 
tail of, 512 

Trimcn, U., on the pro[iortiun of 
t he sexes in South Afri(;an butter- 
llies, 386 ; on the attraction of 
males by the female Lasiocaiiiixt 
388; on Fnr.nxnora, 441 ; 
on dilferciiee of colour in tlui 
sexes of beetles, 452 ; on moths 
brilliantly coloured beneath, 483 ; 
on mimicry in butterllies, 496, 
497 ; on jmuii'isa Is/s^ and on 
the oeellated spots of Lepidoplera, 
652 ; on Cyllo Lccla, 653 
Triiuja, sexes and young of, 740 
rortiiila, 596 

Tripherna^ ('oloratlon of the sj)cci«‘s 

of, 180 

Tristram, li. 11., on unhealthy dis- 
tricts in North Afri(;a, 301 ; on 
the habits of the challinch in 
ralestinr, 383 ; on the birds of 


the Sahara, 695 ; on the animals 
inhabiting the Sahara, 746 
Triton crisUitifs, 533 

palmipes, 533 

p^iiwlatiis, 533, 534 

Troglodyte skulls, greater than 
those of mod«M-n Krenchmen, 82 
Troglodytes vulgaris^ 723 
Trogons, colours and nidification of 
the, 694 

''I’ropic - birds, white only wln-u 
mature, 751 

Tropics, freshwaU'r tishes of the, 
525 

Trout, proportion of the sexes in, 
384 ; male, pugnaiiity of the, 510 
Tixrx sabiilosus, stridiilation of, 464 
Truth, not rare between numibers 
of the same tribe, 180 ; more 
highly appreeiated hv eei-tain 
tribes, 187 

Tulloch, Major, on the immunity 
of the negro from ceitain fevers, 
300 

Tumbler, almond, change of ]>lu- 
jnage in tlu^, 367 

Tnrdmmerula^ 693 ; young of, 742 

migratorvus, 709 

in.micuSy 693 

].)olyglottus, young of, 742 

torquat'us, 693 

Turkey, wild, pugnacity of young 
male, 560 ; wild, notes oi‘ the, 
572 ; swelling of the wattles of 
the male, 584; variety of, with 
a to])-knot, 589 ; recognition of 
a dog by a, 62S ; male, wild, ac,- 
eeptable to domesticated fomale«, 
638 ; wild, lirst advances made 
hy older females, 640 ; Avild, 
breast-tuft of bristles ol‘ the, 703 
Turkey-cock, s(;i’a])iiig of the wings 
of, upon the ground, 573 ; wild, 
display of plumage hy, 601 ; light- 
ing habits of, 614 

Turner, Prof. W., on muscu1.ii' fas- 
ciculi ill man I'cfcrafdt! lo the 
pannicnius carnosiis, 18 ; on the 
occurreiKic of the supra -condyloid 
foramen in the human humerus, 
31 ; on muselefe attached to the 
eocoyx in man, 33 ; on [\\ejilum 
terininale in 33 ; on tbo 
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variability of thu muscles, oi) ; 
on abnormal oondiiions of tlu- 
human uterus, 57 ; on tlie (b‘- 
velopment of tlie niaminavy 
glands, 250 ; on male fishes 
hatching ova in their mouths, 
2.51, 529 ; on the external 

IJcrpendicular fissure of tlio brain, 
310; on the bridging convolu- 
tions in the brain of a chimpanzee, 
311 

Turnix^ sexes of some species of, 
726, 733 

Turtle-dove, cooing of the, 572 
Tuttle, H., on the number of species 
of man, 270 

Tylor, E. B., on emotional cries, 
gestures, &c., of man, 130; on 
the origin of the belief in spiri- 
tual agencies, 144 ; remorse for 
violation of tribal usage in 
marrying, 176; on the primitive 
barbarism of civilised nations, 
221 ; on the origin of counting, 
221 ; inventions of savages, 
223 ; on resemblances, of flie 
mental characters in different 
races of man, 276 

Type of stnieture, prevalence of, 
'253 

T’yphocuSj stridulating organs of, 
462 ; stridulation of, 464 
Twins, tendency to produce, lierc- 
ditary, 67 

Twite, proportion of the sexes in 
the, 383 

U 

Ugliness, said to consist in an ap- 
proach to the loAvcr animals, 890 
Umbrella-bird, 571 
Umbrina^ sounds produced by, 532 
United States, rate of increase in, 
66 ; influence of natural s<!l(ic- 
tion on the progress of, 218 ; 
change, undergone by Eiirop(?ans 
in the, 304 

Upupa epojfSy sounds produced by 
the male, 675 

Uraniidse, colorat^n of the, 481 
Uria troilCf variety of ( = 17. lacry- 
maTis), 647 ^ 

Urodcla^ 532 ^ 

3 


Urodicie Benjamini^ sexual dili’e. 
dices in, 673 

Use and disuse of [uirts, (‘fleets of, 
47 ; influence' ol‘, on the races of 
man, 305 

Uterus, reversion in the, 56 ; 
more or less divided, in the 
liuman subject, 56, 64 ; double, 
in the early jn-ogenitors ol’ man, 
249 

V 

Vaccination, iiitluence of, 206 
Vancouver Island, Mr 8proat on 
the savages of, 283 ; natives of, 
eradication of facial hair by the, 
884 

Vanellus rrisiatua, wing tubercles 
of the male, 558 

VanesscCy 472 ; resemblance of lower 
surface of, to bark of trees, 477 
Variability, causes of, 41 ; in man, 
analogous to that in the lower 
animals, 43 ; of the races of man, 
269 ; greater in men than in 
women, 344 ; period of, relation 
of the, to sexual selection, 371 ; 
of birds, 643 ; of sc'condary 
sexual charauters in man, 8.51 
Vaii.atioii, laws of, 43 ; conclated, 
64 ; in man, 225 ; analogous, 
235 ; analogus, in })lumagc of 
birds, .588 

Variations, spontaneous, 65 
Varieties, absence of, between two 
species, evidence of their dis- 
tinctness, 258 

Variety, an ol»ject in nature, 752 
et seif. 

Variola, communicable between 
man and the lower animals, 9 
Vaiireal, human bones fi om, 32 
Veddahs, monogamous habits of, 902 
Veitcb, Mr., on the aversion of ,Ta- 
pancse ladies to whiskers, 885 
Vengeance, instinct of, 173 
Venus Erycina, piiestesses of, 894 
Vermes, 407 

Vermifoi'in appendage, 29 
Verreaux, M., on the attraction of 
numerous males by the female of 
an Australian* 388 

Vertebrae, caudal, number of, in 

U 
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.macaques and baboons, 87 ; of 
monkeys, partly imbedded in the 
bod}^, 88 

Vertebrata, 507 ; common origin of 
the, 244 ; most ancient ])rogeiii- 
tors of, 249 ; origin of the voice 
in aii’-breatliing, 863 
VeaicMla prostatica^ tlie homologue 
of the uterus, 34, 249 
Vibrissse, represented by long hairs 
in tlie eyebrows, 26 
Vidua, 613, 705 

axillaris, 338 

Villerm6, M., on the influence of 

plenty upon stature, 46 

Vinson, Aug., courtship of male 

spider, 419 ; on the male of 
Epeira nigra, 419 
Viper, difibrence of the sexes in the, 
638 

Vircy, on the number of species of 
man, 270 

Virtues, originally social only, 
178; gi'adual appreciation of, 
201 

Viscera, variability of, in man, 40 
Vlacovich, Prof., on the ischio- 
pubic muscle, 61 
Vocal music of birds, 562 

organs of man, 133 ; of birds, 

130, 686 ; of frogs, 536 ; of the 
Iiisessorcs, 567 ; dilb'renco of, in 
the sexes of birds, 568 ; primarily 
used ill relation to the propaga- 
tion of the species, 862 
Vogt, Karl, on the origin of species, 
1 ; on the origin of man, 4 ; 
on the semilunar fold in man, 
24 ; on microcephalous idiots, 
53 ; on the imitative fliculties of 
microcephalous idiots, 133 ; on 
skulls from Draziliaii caves, 
261 ; on the evolution of the races 
of man, 274; on the formal ioii 
of the skull in women, 848 ; 
on the Ainos and negroes, 852 ; 
on the increased cranial difler- 
enco of the sexes in man with 
race development, 861 ; on the 
obliquity of the eye in the Chinese 
and Japanese, 880 
Voice in mammals, 802 ; in mon- 
keys and man, 849 ; in man, 


861 ; origin of, in air-breathing 
vertebrates, 863 
Von Baer, see Baer 
Vulpian, Prof., on the resemblance 
between the brains of man and 
the higher apes, 8 
Vultures, selection of a mate by the 
female, 634 ; colours of, 752 


W 

Waders, young of, 741 

Wagner, R., on the occurrence of 
the diastema in a Kaffir skull, 
60 ; on the bronchi of the black 
stork, 572 

Wagtail, Ray’s, arrival of the male 
before the female, 327 

Wagtails, Indian, young of, 716 

Waist, proportions of, in soldiers 
and sailors, 48 

Waitz, Prof., on the number of spe- 
cies of man, 270 ; on the lia- 
bility of negroes to tropical fevers 
-after residence in a cold climate, 
300 ; on the colour of Australian 
infants, 849 ; on the bcardlcss- 
ncss of ncgi-ocs, 852 ; on the 
fondness of mankind for orna- 
ments, 874 ; on negro ideas of 
female beauty, 882 ; on Javan 
and Cochin Chinese ideas of 
beauty, 883 

Waldeycr, M., on the hermaphro- 
ditism of the vertebrate embryo, 
249 

Wales, North, numerical proi^or- 
tion of male and female births in, 
374 

Walkenaer and Gervais, spider at- 
tracted by music, 420 ; on the 
Myriapod a, 421 

AVilkcr, Alex., on the large size of 
the hands of labourers’ children, 
49 

, F., on sexual differences in 

the dijltcra, 430 

Wallace, Dr. A., on the prehensile 
use of the tarsi in male moths, 
323 ; on the rearing of the A llan- 
thus silkmoth, 887 ; on breed- 
ing Lepidoptera,* ^87 ; proportion 



WALLACE. 


INDEX. 


WARBLERS. 


1027 


of sexes of Bombyx cynthia^ B. 
yamamaif and By Pernyi reared 
by, 389 ; on the development of 
Bombyx cyntliia andi>. yamamai^ 
427 ; on the pairing of Bombyx 
njnthiay 487 

A^illacc, A. R., on the origin of 
man, 4 ; on the power of imita- 
tion in man, 103 j on the use of 
missiles by the orang, 124 ; oii 
the varying appreciation of truth 
among ditVerent tribes, 187 ; on 
the limits of natural selection in 
man, 49, 195 ; on the occurrence 
of remorse among savages, 202 ; 
on the elfects of natural selection 
on civilised nations, 205 ; on tlie 
use of the convergence of the hair 
at the elbow in the orang, 233 ; 
on the contrast in the characters 
of the Malays and Papuans, 260; 
on the lino of separation between 
the Papuans and Malays, 262 ; on 
the birds of paradise, 338 ; on the 
sexes of OniUhoptcra Grmm^ 
386 ; on jn'otectivc resemblances, 
402 ; on the relative sizes of the 
sexes of insects, 427 ; on Ehip- 
/lumyia, 430 ; on the pugnacity 
of the males of Lcylorhynchvs 
angustatus, 459 ; on sounds pro- 
duc.'cd by Euchirus longimanasy 
465 ; on the colours of hiadema^ 
473 ; on Kallimaf 477 ; on the 
protective colouring of moths, 
480 ; on bright coloration as pro- 
tective in butterllies, 481 ; on 
variability in the Pajulionidae, 
490 ; on male and female butter- 
flies, inhabiting dilfereiit stations, 
492 , on the lU'otcctive nature 
of the dull colouring of female 
butterflies, 492, 493, 496 ; on 
mimicry in butterflies, 497 ; on 
the bright colours of caterpillars, 
499 ; on brightly-coloured fishes 
frequenting reefs, 525 ? on the 
coral snakes, 540 ; on Paradisea 
apoda, 587 ; on the display of 
plumage by male birds of paradise, 
60o ; on assemblies of birds of 
paradise, 618 ; on the instability 
of the ocelb-ved spots in Hip- 


parehia Janira^ 653 ; onsexualij 
limited inheritance, 677 ; on the 
sexual colonitioii of birds, 689, 
721, 722, 725, 732; oii the re- 
lation between the colours and 
nidilication of birds, 689, 694 ; on 
the colloration of the Cotingidie, 
701 ; on the females of Parii' 
disea apoda and papifana^ 717 ; 
on the incubation of the casso- 
wary, 729 ; on protective colora- 
tion in birds, 745 ; on the 
Habirusa, 792 ; on the markings 
of the tiger, 832; on the beards 
of the Papuans, 853 ; on the 
hair of the Papuans, 875 ; on the 
distribution of hair on the human 
body, 916 

Walrus, develojmient of the nicti- 
tating inembrano in the, 24 ; 
tusks of the, 766, 774 ; use of the 
tusks by the, 784 

Walsh, B. D. on the proportion of 
the sexes in Papilio 2'arntts, 
386 ; on the Oynipida; and Ccci- 
domyidje, 390; on the jaws of 
Ammopltila^ 423 ; on CorydaJis 
cornutuSy 423 ; on the prehensih! 
organs of male insects, 423 ; on 
the antenme of Poifhe, 425 ; on 
the caudal a])pcndagc,s of dragon- 
llies, 425 ; on Platuphyllum con- 
cavuniy 439 ; on tin; sexes of the 
Kphemeridai, 444 ; on the dillei- 
cnco of colour in the sexes of 
Epectrum femoratamy 444 ; on 
sexes of dragon-flies, 445 ; on tlni 
differcnco of the sexes in tlii; 
Ichncumonidiv, 448 ; on the sexes 
of Orsodaena atray 452 ; on the 
variation of the horns of the male, 
Planiavs carnifeXy 455 ; on llui 
coloration of the species of 
AnHiochuriSy 479 

Wajuti, battles of, 764 ; traces of 
horns in the female, 769 ; at- 
tacking a man, 780 ; crest of 
the male, 810 ; sexual differ- 
ence in the colour of the, 818 

Warbler, hedge-, 722 ; young of 
the, 735 

Warhlei-s, superb, nidification of 
692 
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W ..iness, acquired by animals, 122 
Warington, R,, on the habits of the 
stickleback, 509, 528 ; on the 
brilliant colours of the male 
stickleback during the bi-ccdiug 
season, 521 

Wart-hog, tushs and pads of the 
793 

Watchmakers, short-sighted, 49 
Waterhen, 552 

Waterhouse, C. 0., on blind beet les, 
461 ; on dillerence of colour in 
the sexes of beethjs, 452 

, G. R., on the voice of llijlo- 

hates agilis^ 804 

Water-ouzel, 691 ; autumn song of 
the, 566 

AVaterton, C., on the Bell-bird, 
592 ; on tlie pairing of a Canada 
goose with a Beniiclo gander, 
632 ; on hares lighting, 763 
Wattles, disadvantageous to male 
birds in fighting, 614 
Weale, J., Mansel, on a South Afri- 
can caterpillar, 499 
Wealth, inlluence of, 207 
AVeapoiis, used by man, 72 ; em- 
ployed by monkeys, 124 ; offeu- 
sive, of males, 324 ; of mammals, 
764 et scq. 

AVeaver-bird, 566 

Weaver-birds, rattling of the wings 
of, 574 ; assemblies of, 618 
Webb, Dr., on the wisdom teeth, 
28 

Weddcrburii, Mr., assembly of 
black game, 620 

AVodgwood, llensleigh, on the origin 
of language, 132 

Weevils, sexual dilfercnce in length 
of snout in some, 321 
Weir, IJariison, on the numerical 
proportion of the sexes in pigs 
and rabbits, 381 ; on the sexes 
of young pigeons, 382 ; on the 
songs of birds, 564 ; on pigeons, 
626 ; on the dislike of blue 
pigeons to other coloured varie- 
ties, 636 ; on the desertion of 
their mates by female pigeons, 
638 

AVeir, J. Jcnnei-, on the nightingale 
and blackcap, 327 ; on the rela- 


tive sexual maturity of male 
birds, 328 ; on female pigeons 
deserting a feeble mate, 330 ; 
on three starlings frequenting the 
same nest, 338 ; on the ])ropor- 
tion of the sexes in Machetes 
2 mgnax and otluir birds, 382, 
383 ; on the coloration of the 
Triplujcnce^ 480 ; on the rejection 
of certain caterpillars by birds, 
500 ; on sexual differences of 
the beak in the goldfinch, 551 ; 
on a piping bulHinch, 564 ; on 
the object of the nightingale’s 
song, 564 ; on song-birds, 565 ; 
on the pugnacity of male finc- 
plumaged birds, 609 ; on the 
courtship of birds, 610 ; on the 
finding of new mates by Pere- 
grine falcons and Kestrels, 622 ; 
on the bullfinch and starling, 
622 ; on the cause of birds re- 
maining unpaired, 624 ; on 
starlings and parrots living in 
triplets, 624 ; on recognition 
of colour by birds, 628 ; on 
hybrid birds, ’• 632 ; on the 
selection of a greenfinch by a 
female canary, 633 ; on a case 
of rivalry of female bullfinches, 
640 ; on the maturity of the 
golden pheasant, 738 

VVeisbach, Dr., measurement of men 
of dilferent races, 250 ; on the 
greater variability of men than 
of women, 344 ; on the relative 
proportions of the body in the 
sexes of dilforont races of man, 
851 

AVeismanii, Prof., colours oiLyccence, 
478 

AVelckcr, M., on brachycephaly and 
dolichocephaly, 84 ; on sexual 
differences in the skull in man, 
847 

Wells, Dr., on the immunity of co- 
loured races from certain poisons, 
300 

AVcstiing, on the stridulation of 
males of Theridion, 420 ; on the 
stridulation of Jleduviics • per- 
sonattiSf 432 ; on the stridulation 
of beetles, 463 ; the stridula- 



WESTROPP. 


INDEX. 


WOLVES. 


1029 


tion of Omaloplia hrunnea^ 465 ; 
on the stridulating organs of the 
Colooptera, 466 ; on sounds pro- 
duced by OychiniSt 466 
\^estropp, H. M., on reason in a 
bear, 110 ; on the prevalence of 
certain forms of ornamentation, 
277 

rVostwood, J. 0., on the classifica- 
tion of the llymenoptera, 228 ; 
on the Culieidte and Tabaiiidae, 
321 ; on a Hymenopterous para- 
site with a sedentary male, 342 ; 
on the proportions of the sexes in 
Lucanus cervus and Siagoniurn^ 
390 ; on the absence of ocelli in 
female Mutillidae, 422 ; on the 
jaws of Ammophila, 423 ; on the 
copulation of insc^cts of distinct 
species, 423 ; on the male of 
(Jrdbro cribrariust 424 ; on the 
pugnacity of male Tijralcc, 431 ; 
on the stiidulation of Pirates 
stridulu^^ 432 ; on the Cicada?, 
433 ; on the stridulating organs 
of the cricket, 436 ; on Ephippijer 
vitium, 437 ; on Piieuirwra^ 440 ; 
on the pugnacity of the Mantidcs, 
443 ; on Platyhlemnus^ 444 ; on 
difference in the sexes of the 
Agrionidae, 445 ; on the pugna- 
city of the males of a species 
of Tenthrediiije, 447 ; on the 
pugnacity of the male stag- 
beetle, 459 ; on Bledius tanrns 
and Siagoniiim^ 458 ; on lamel- 
licom beetles, 462 ; on the 
coloration of Lithosia^ 481 
vVhale, Sperm-, battles of male, 
764, 787 

A^hales, nakedness of, 85 
A^hately, Arch., language not 
peculiar to- man, 129 ; on the 
primitive civilisation of man, 221 
^Vhewell, Prof., on maternal alfec- 
tion, 106 

^Vhiskers, in monkeys, 2J2 
iVhite, F. H., noise produced by 
Hylophila^ 471 

►, Gilbcit, on the proportion of 

the sexes in tll*e partridge, 382 ; 
on the house -cricket, 435 ; on tlie 
object of tljf Song of birds, 564 ; 


on the finding of new mates^ by. 
white owls, 622 ; on spring coveys 
of male partridges, 622, 623 
Whiteness, a sexual ornament in 
some birds, 754 ; of mammals 
inhabiting snowy countries, 827 
AVliite-throat, aerial love-dance of 
the male, 581 

Whitmiy, Prof., on the development 
of language, 131 ; lanmiage not 
indispensable for thought, 135 
Widgeon, pairing with a pintail 
duck, 632 

Widow - bird, polygamous, 338 ; 
breeding plumage of the male, 
598, 613 ; female, rejecting the 
unadorned male, 639 
Widows and widowers, mortality 
of, 215 

Wilokeiis, Dr., on the modification 
of domestic animals in mountain- 
ous regions, 52 ; on a numerical 
relation between the hairs and 
excretory pores in sheep, 306 
Wilder, Dr. Burt, on the greater 
frequency of supernumerary digits 
in men than in women, 345 
Williams, on the marriage-customs 
of the Fijians, 914 
Wilson, Dr., on the conical heads 
of the natives of North-Western 
Africa, 888 ; on the Fijians, 888 ; 
on the persistence of the fashion 
of compressing the skull, 889 
Wing-spurs, 558, 685 
Wings, differences of, in the two 
sexes of butterflies and Hymenop- 
tei a, 426 ; play of, in the court- 
ship of birds, 610 

Winter, change of colour of mam- 
mals in, 827 
Witchcraft, 146 

Wives, traces of the forcible capture 
of, 222 

AVolf, winter change of the, 828 
Wolff, on the variability of the vis- 
cera in man, 40 

Wollaston, T. V., on Eurygnathus^ 
425 ; on musical Curculionidse, 
462 ; on the stridulation of 
Acalles^ 468 

Wolves, learn vig to bark from 
dogs, 110 ; hunting in packs, 154 
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jpJves, black, 824 
Wombat, black varieties of the, 
823 

Women, distinguished from men by 
male monkeys, 11 ; preponder- 
ance of, in numbers, 877 ; selec- 
tion of, for Ijeanty, 911 ; etfccts 
of selection of, in accordance wiili 
dilferent standards of beauty, 
890 ; practice of capturing, 
899, 903 ; early betrothals and 
slavery of, 905 ; freedom of 
selection by, in savage tribes, 
912 

Wonder, manifestations of, by ani- 
mals, 108 

Wonfor, Mr., on sexual peculiarities, 
in the wings of butterflies, 426 
Wood, J., on muscular variations 
in man, 39, 61, 63 ; on the 
gi’eater variability of the muscles 
in men than in women, 344 

, T. W., on the colouring of the 

orange-tip butterfly, 479 ; on 
the liabits of the Saturniidae, 
483 ; quarrels of channeleons, 
547 ; on tlie habits of Menura 
Alberti^ 568 ; on Tetrao cupido, 
568 ; on the display of plumage 
by male pheasants, 603, 607 ; 
on the ocellated spots of the 
Argus pheasant, 671 ; on fight- 
* ing of Menura siiperba, 619 ; 
on the liabits of the female casso- 
wary, 729 

Woodcock, coloration of the, 748 
Wt jdpecker, selection of a mate by 
the temale, 634 

Woodpeckers, 568 ; tapping of, 
574 ; col OUT’S and nidilication of 
the, 694, 698, 709 ; characters 
of young, 746, 724, 734, 735 
Woolner, Mr., observations on the 
ear in man, 21 

Wormald, Mr., on the coloration of 
Ilypopyra, 483 
Wounds, healing of, 10 
Wren, 722 ; young of the, 735 
Wright, C. A., on the young of 
Orocetes and Felrocincla, 743 

, Chauncey, gi’cat brain-power 

requisite for language, 72 ; on 
correlative acquiaition 869 ; 


on the enlargement of the brain 
in man, 932 

Wright, Mr., on the Scotch deer- 
hound, 789 ; on sexual preference 
in dogs, 800 ; on the rejection of 
a horse by a mare, 801 

, W. von, on the protective 

plumage of the Ptannigan, 595 
Writing, 222 

AVyrnan, Prof., on the prolongation 
of the coccyx in the human 
embryo, 13 ; on the condition 
of the great toe in the human 
embryo, 15 ; on the occurrence 
of the supra -condyloid foramen 
ill the humerus of man, 31 ; on 
variation in the skulls of the 
natives of the Sandwich Islands, 
39 ; on the hatching of the 
eggs in the mouths and branchial 
cavities of male fishes, 251, 529 

X 

Xcnarchus, on the Cicada*, 433 
Xenophon, selection in mankind 
advocated by, 43 

XenorhynchuSf sexual diirerenco in 
the colour of the eyes in, 649 
Xijjhophorus Jlellerii^ peculiar anal 
lin of the male, 517 
Xylocopa, diffci’cnce of the sexes in, 
449 

Y 

Yarrell, W., on the habits of the 
Cyprinidse, 385 ; on liaia clavata^ 
508 ; on the characters of the 
male salmon during the breeding 
season, 510, 521 ; on the char- 
acters of the rays, 513 ; on the 
gemmeous dragonet, 515 ; on 
colours of salmon, 521 ; on the 
spaivning of the salmon, 527 ; 
on the incubation of the Lo2)ho- 
branchii, 530 ; on rivalry in 
song-birds, 565 ; on the trachea 
of the swan, 672 ; on the moult- 
ing of the An^idse, 599 ; on the 
young of the waders, 741 
Yellow fever, immunity of negroes 
and mulattoes fro*^^ 300 



YOUATT. 


INDEX. 


ZTOJEKIDJI, 


wa 


Youatt, Mr., on the duvelopmciit of 
the liorns in cattle, 363 
Yura-caras, their notions of beauty, 
883 

/ 

Zebra, rejccitioii of an ass by a 
fonialc, 82.5 ; 8ti i])GS of the, 832 
Zebus, humps of, 813 
Zigzags, prevalence of, as on la- 
ments, 277 


Zinckc, Mr., on Kuiopeau cmig. 

tioii to America, 218 
Zootoca rivlpara, si'xual dilference 
ill the colour of, 547 
Zoutevcen, ])i'., polydactylism, 55; 
proportion of sex(*s at Cape of 
Good IloY)e, 375; spiders attriictcd 
by music, 421 ; on sounds [)ro- 
duccd by lish, 532 
Zygaeuidae, coloration of the, 481 


THE END 
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